MossicHuTenbHasa 3anucka

IIporpaMma BKITIOUAET CIEAYIOLIUE Pa3IEIBbL.

1. [TosicHUTEeNMbHAS 3alMCKa, B KOTOPOW KOHKPETHU3UPYIOTCS OOIIHe
nenmu oOydeHuss (uU3MKe B CcTapmied 1mkose, naaércs o0 mias
XapaKTepUCTHKA Kypca U ero MECTO B y4eOHOM ILIaHE.

Bxuag ¢usuku kak yueGHOro npeaMera B JOCTIXKEHHE 00 KX Leneit
cpemHero o0mero oopa3oBaHus 3aKitoyaeTcs Ha 6a 30BOM YpOBHE:

e B 3aBEpIICHIH (POPMUPOBAHUS OTHOCUTEIFHO IEJIOCTHON CHCTEMEI
3HAHWI Ha OCHOBE COBPEMECHHOU (BH3MUECKOIN KaPTUHBI MUPA,
3HaKOMCTBE ¢ HanOoJIee BAXHBIMU OT KPBITHSIMH B 00JIACTH
(hm3MKH, OKa3aBIINMU OTPEAEIISIO e BIUIHIE Ha PA3BUTHE
UBIJIH3AIINY;

* hopMupoBaHuM yOEKAEHHOCTH B IIGHHOCTH 00pa3oBaHUs,
3HAYMMOCTH (PU3UYCCKUX 3HAHUH [T KOXKIOTO YeJIOBe Ka,
HE3aBHCHUMO OT €T0 IPo(eCCHOHATBHON ACATEIFHOCTH; ¢ OBJIAICHUM
MPEACTABICHUSMH O HAYYHOM METOJIE TI03Ha HU, O €T
WCIIOJIb30BaHUHU, O COBPEMEHHOM YPOBHE Pa3BU

THS HAYKH ¥ TEXHUKH; ® TIPUOOPETCHUN YMEHIH IPUMEHSTH

TIOTy9ICHHEIC 3HAHSI
Ha TIPaKTUKE Ui OOBSCHEHUS MPUPOAHBIX SIBICHUHA, 3¢
(ekTBHOrO © 0€30MaCHOTO  KCIIOJIb30BAaHUS  COBPEMEHHBIX
TEXHUYECKUX  CPEICTB W TEXHOJIOTHH,  PalOHAJIBHOTO
MIPUPOIOTIONB30BAHUS U 3AIMUTEI OKPY>KAIOIICH CpeIbl.

B nomosHeHue K 3TUM LENIM H3ydeHne (GU3NKH Ha YIIy0 JJEHHOM

YPOBHE TPEAIOaraer:

* (hopMHpOBaHHE HAYIHOTO MUPOBO33PEHHS, YCBOSHHE OC HOBHBIX
uael PU3NYecKuX TeOpUi, 3aKOHOB M IIPUHIIN TTOB, JICKAIIIX B
OCHOBE COBPEMEHHOM (hPU3MUECKOI Kap THHBI MUPA;

® Pa3BHUTHE UHIUBUIYAITEHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B o0sacTu pU3MKH ¢ y4ETOM MpodecCHOHANBHBIX HaMepe HUH,
HMHTEPECOB U 3aIPOCOB;




e (opmupoBaHue yCTONUNBOI MOTPEOHOCTH YUYUTHCS, TO TOBHOCTH K
MIPOJIOKEHUI0 00pa30BaHUsI, CAMOPA3BUTHIO
U CaMOBOCITHTaHHIO, K CO3UIATEIBHOMN U OTBETCTBEHHOU TPYIOBOU
JIEATEIbHOCTH,
e TPHOOpPETCHHE YMEHUI MPUMEHSTH ITOJTyICHHBIC 3HAHUS
JUTS pemeHws 33714, 3PPEKTHBHON MOATOTOBKHU K TIOTY
YEHHIO NMPO(HEeCCHOHAIBHOT0 00pa30BaHuUs;
e OBIIAJICHHE MPEICTABICHUSIMU O HAYYHOM METOJIC MTO3HA
HUSI, yMEHHE UM T0JIb30BaThCs, MOTYICHUE MIEPBOHAYAID
HOT'O OIThITa UCCIIeA0BATEIILCKON JeITSILHOCTH, 3HAHUN
0 COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH, TEXHUKH M T€X HOJIOTHH;

e BOCIIHTaHHE yOXKIEHHOCTH: B HEOOXOJMMOCTH COTPYJ HUYECTBa B
IpoIIecce BHITOTHEHNUS TOCTABICHHBIX 3a1ad;
B HEOOXOOMMOCTH MOPAaJbHO-3THIECKUX KPHUTEPHEB B IPO Iecce
HAYYHBIX HCCICIOBAHWH W TpU peamu3aludd Hayd HBIX
JOCTHXKCHUH; B BO3MOXKHOCTH WCIIONIb30BAHUS JIOCTU IKCHUIA
(u3rkH Ha 0Jaro YeI0BeUECKOW ITUBUITN3AIINY.
2. [1nanupyemsble pe3ynbTatsl 00ydenus ¢pusuke B 10— 11 kinaccax
0011e00pa3oBaTEeILHBIX OpraHU3AINN.
3. Conmeprkanue kypca ¢puszuku 10—11 kmaccos.
4. TemaTtndeckoe IUIAHUPOBAHHE C OIPENEICHHEM OCHOBHBIX BHIOB
y4eOHO AeATeIbHOCTH 00yYatomuXcs Juisi 6a30BOT0
U yriryOi€HHOTO ypOBHEIl.
5. YueOHO-MeTogiuecKoe 00ecIedeHueE.
Pabouas nporpamMma cocTapiieHa Ha ocHOBe DyHIaMEeHTaIb HOTO
sJIpa coJiepaHust o01ero oOpa3oBaHus1, TPCOOBAHMMA
K pe3yibTaTaM OCBOCHHS O0pa3oBaTENBFHON MPOTpaMMEBI CpedHE TO
ob1ero oOpa3oBaHusl, U3JIOKEHHBIX B DenepaabHOM rocy AapCTBEHHOM
CTaHmapTe cpeaHero oOmero oOpa3oBaHUs, M C KC TOJb30BAHUEM
IIpumepHOH OCHOBHOM 00pa30BaTENILHOM PO TPaMMBI CPEIHETO OOIIEeTo
obOpazoBanmsi. B paboueit mporpamMme ydTeHBI COBPEMEHHBIC WACH
pasBUTUS U (OPMHUPOBAHUSI YHUBEP CAJBbHBIX y4eOHBIX ACHCTBUH ISt
cpegHero  obmero  obpa3oBa  HHUS, KOTOpbIE  CIIOCOOCTBYIOT
(hopMUPOBaHUIO Y OOYYAIOIMIUXCS POCCUHCKOW TpakIaHCTBCHHOM
HUICHTHYHOCTH, KOMMYHHKATHB HBIX KadeCTB JIMYHOCTH W OBJIAJCHUIO
HaBbIKaMH CaMOCTOATEIb HOI'O l'IpI/IO6peTeHI/I$I HOBBIX 3HAHUH — YMEHUA
YUYUTBCA.

dyHnameHTanbHOE SAPO coleprkaHus obmero oopazoBanust / Poc. axan.
Hayk, Poc. akan. oO6paszoBanus ; nox pea. B. B. Kosnosa, A. M. Konnakosa. — 4-
e u3n., popab. — M. : Ilpocemenue, 2011. — (CrangapTsl BTOpPOTO
MOKOJICHHUS).
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[Ipennmaraemass mporpaMma OIpeneNnsieT HEeIH H3Y4eHHs (U 3UKUA B
cTapuiell IIKoJie, CoJep)KaHWe Kypca, NaéT pacrpeznene HUe ydeOHOro
BpeMEHH TI0 pa3fenaM  Kypca, IMepeueHb PEKO  MEHIYeMBIX
JICMOHCTPAIIOHHBIX AKCIIEPUMEHTOB, BEIIONHAEC MBIX OOyJarOIMMHUCS
1abopaTopHBIX paboT, MPOSKTHBIX PadoT,

a TaKKe IUTAHUPYEeMBIC Pe3yIbTaThl 00yUeHHs (PU3UKE B CTAp HICH
TIKOJIE.

Pabouas mporpaMma OpHEHTHPOBaHA HA WCIIONB30BAHUE CH CTEMHO-
JeSITEIbHOCTHOTO TMOIX0Ma B OOYUYCHHH, MOITOMY TPEAyC MaTPUBACT:
(dbopMHpOBaHHE TOTOBHOCTH K CaMOPa3BUTUIO H HE IPEPHIBHOMY
00pa3oBaHHUIO; KOHCTPYHpOBaHHE COITMAJILHOM cpe
IBIPa3BUTHSI00 yJAIOIUX CS;aKTUBHYIO ydeOHO-TIO3HABATEIBbHYIO
IeATeTbHOCTh 00YYaIOIINXCs; TOCTpOeHHEe 00pa3oBaTeNbHOIO Mpolecca
¢ y4€TOM WHIMBUIYAIbHBIX BO3PACTHBIX, IICHXOJIOTH YECKHX U
(PU3HOTOTHYECKHX OCOOCHHOCTEH 00yJaroIIHXCsl.

B mporpamme  yuTeHO TpeOOBaHHME IPEEMCTBEHHOCTH  00pa3o
BaTeJbHBIX IPOrpaMM OOLIero 00pa3oBaHMS — OCHOBHOTO 00 IIero
obpa3oBaHusg W cpeaHero oOmiero oOpa3oBaHus. OJTO Tpe OoBaHHE
peanm3yercsi depe3 HCIONB30BAaHWE CIUHBIX IPHUHIN ITIOB IOCTPOSHHUS
IIKOJILHOTO Kypca Gpu3uku B 7—11 kimaccax.

IIporpamMma mpeaycMaTpuBaeT IBa BapuaHTa u3ydeHusl Gu 3uku: 1)
Ha 0a30BOM YypOBHE; 2) Ha yriayOJIEHHOM YpOBHE — C HMCIIOJIb30BaHUEM
JIOTOJHUTENBHBIX MaTepuaioB s m3yde HuA. COOTBETCTBYIOIIHE
BapHaHTHl CONEpKAaHUS Kypca M TeMa THYSCKOTO IUIaHUPOBAHUS
MPEeCTaBICHBI B JAHHOW TPOrpamMMe.

O6wan xapakrepmMcTmuKa Kypca

@du3uka Kak Hayka O Haubojee OOIIMX 3aKOHAaX IMPHUPO bl
BBICTYNas B KadecTBE YYeOHOro TpeaMera B IIKOJNE, BHOCHT
CYIIECTBEHHBI BKIag B (OPMHUpOBAHWE CHCTEMBl 3HaHHH 00
okpy>karomieM Mupe. HLIKoapHbIH Kype (GU3UKH — CUCTEMO 00pa3yroIuit
JUISl €CTECTBEHHOHAYYHBIX YUEOHBIX NMPEIMETOB, IIOCKOIBKY (pr3ndeckue
3aKOHBI JISKaT B OCHOBE XMMHH, OHO JIOTHH, Teorpadiii ¥ aCTPOHOMHH.

Wsydyenne ¢usuku HEOOXOMMUMO UIsl  OBNAJCHUS  OCHOBaMH
€CTECTBEHHBIX HAYK, SBISIIONIMXCS HEOTHEMJIEMBIM KOMIIOHEH TOM
COBPEMEHHOH  KyNbTYpBl, Ul (OPMHPOBAHHSA COBPEMEHHO IO
LEJIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO YPOBHIO Pa3BUTHS HAYK
U TEXHOJIOTHH, 0OIIIECTBEHHON TPaKTHKH.

Jnst  pemeHns 3amad  GOpMHPOBAHUS OCHOB HAyYHOTO MHPO
BO33PCHUS, PA3BUTHS HHTEIUIEKTYaJIBHBIX CIIOCOOHOCTEH ¥ 11O



3HABATEIBHBIX WHTEPECOB YYAIMXCS OCHOBHOE BHUMAHUE
B Ipolecce M3ydeHHs (HU3MKH yAENCHO HE TONBKO Iepeaade CYMMBI
3HaHUH, HO W 3HAKOMCTBY C HAy4YHBIM METOIOM TIIO3Ha HHUSA
OKPY’KaIOIIETO MHpa, TPEOYIOIMUM OT 00YUYaAIONIMXCSA CaMO CTOSTEILHOM
JIeSITeIbHOCTH.

[MpemnoxkeHHslii  Kypc Oasmpyercss Ha  €IMHOW  KOHICIIIHH
npenoaaBaHusi GU3MKU B IIKOJIE, KOTOpask MPENosaraeT B OT HOLICHUH
y4eOHOro MaTepuana:

1) joruyeckyro MoCieN0BaTENbHOCTh €r0 U3yYCHUSL;

2) CTYNEHYaTOCTh W3JIOKEHUS, YUHTHIBAIOIIYIO CHOPMHPO BaHHOCTh
HEOOXOMMOTO Ha JAHHOM 3Talle MaTeMaTHIeCKOTO anmapaTa;

3) MpeeMCTBEHHOCTH BBOJMMBIX TOHSTHIA;
4) BO3MOXHOCTh ABTOHOMHOI'O OOYYCHHS, MO3BOJSIOLIYIO YYEHHKY
CaMOCTOSITEIBHO Pa300paThCs B U3y4aeMOM MaTepHa Jie;

5) opraHmsaiio Uil €ro OCBOSHUS COBMECTHOW NEATENbHO CTH MO
pemeHnio  QU3MYECKUX 3a/ad, IPOBEACHHIO OJKCIIEPH MCEHTAIBHBIX
HCCIIEIOBAaHUM U MMPOEKTHEIX padoT;

6) DOCTaTOYHOCTH YIeOHOTO MaTepHaa Ijsl pereHus oopa
30BaTEJbHBIX 3a/1a9;

7) MOATANHYIO CHCTEMATH3ALHUIO 3HAHUI U BO3MOXKHOCTD TI0
9TAITHOTO KOHTPOJIS 3HAHWH;

8) mubdepeHIUpoOBaHHOE U3TOKEHNE MaTepHaa, pean3y Hlee
IBYXYPOBHEBEIH OIX0] K 00yICHUIO.

JlaHHBII Kypc (PU3HKH TOCTPOEH IO KITACCUYECKOH cxeme
U HUCIOJIB3yeT 00ydeHHe MO KOHLEHTpHUECKO# cucteMe (7—9 Kmacchl
n 10—11 xmaccel), 94TO CrOcoOCTBYET (OPMHUPO BAHHUIO HETOCTHON 6a3bl
3HaHui. IIpeacraBieHHBIN Kypc SBJs €TCsS OPraHUYHBIM IIPOJOKEHUEM
Kypca Julsi OCHOBHOM HIKO Jibl. Hapsiy ¢ M3/10)KeHHeM HOBOTO y4eOHOTro
MaTepuana HAET OOpalleHHe K yXe MOIYUYCHHBIM B OCHOBHOM IIKOJIE
3HaHUSAM. PS[,I[ KIIIOYEBBIX MATCPUAJTIOB U3 KypCa OCHOBHOH IIKOJIBI IOBTO
pACTCA  ydalmumcs [Jisl TOro, yTOOBI 00eCIeYnTh HETIPEPbIB HOCTH
o0yueHus, 0ojiee KaueCTBEHHO U3YYHUTh HOBBIC TEMBI.

Bcé 5T0 mo3BONIAET CUCTEMATU3UPOBATH U3YUYEHHOE, IOTION HUTh €0 B
COOTBETCTBUHU C TPeOOBaHMAMHU 00Pa30BaTEIBHOTO CTAHAAPTa CPEIHETO
obmiero o0Opa3oBaHUS [0 JIOTHYSCKH 3aBep INEHHOM CHUCTEMBI, IATh
yYaliuMcs BO3MOXKHOCTb JIyyllle IO TOTOBUTbCA K EnnHOMY
rocynapcTBeHHoOMY dk3ameny (EI'D)

U TPOJOJDKUTH 00YUIEeHHUE C EThI0 MOTYIUTh MPOPECCHOHAIL HOE
obpa3oBaHue.
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YueOubpd Marepman it 10 Kimacca  COACPXKHUT — pasJienbl:
«MexaHn4eckue sBIeHUs», «TerIoBbIe SBICHUSN», « DJICKTPO MarHUTHBIC
sIBIIGHUS» (Hayayno pasnena — «IJIeKTPOCTaTH Kay). JTa YacTh Kypca
SIBJIICTCS TIPOAOJDKEHUEM Kypca JJIsi OCHOBHOM IIKOJIEL. [Ipu aTOM paHee
W3YYCHHBIA MaTepuan CH CTEMaTH3WpYyeTCs U JOMNOJHSETCS B
COOTBETCTBHU C TpeOOBa HUSIMHU 00OPa30BATEIBHOTO CTAHAAPTA CPETHETO
obmero o6pa 30BaHUS.

VYuebHbpli MaTepuan g 11 kjmacca  COACPXKUT — Pasjeiibl:
«JJeKTpOMarHuTHbIE  sIBJIICHHSA»  (TIPONOJDKEHWE), B KOTOPOM
MPEeICTaBICHB MaTepHajbl O MOCTOSHHOM TOKE B Pas3iIMYHBIX Cpenax,
AIIEKTPOMATHUTHBIX sABICHUSAX, «Komebanust m Bonm HED, «KBaHTOBas
¢usuka. Actpodusukay. [Ipu 3TomM B pazme e «KoneGaHUS U BOTHBI
paccMaTpUBaOTCI MEXaHHYECKHe
U 3JEKTPOMAarHUTHbIE KoJieOaHus, MEXaHWYECKHEe U DJICKTPO MAarHUTHBIE
BOJIHBI, BBISBJIAETCS CXOJCTBO B 3aKOHAX OIMCAHUS KOJeOaHWH U BOJH
pa3HOH TPHPOIBI, OMPENENIIOTCS MX PasiH 4Hi. B 3aKIoYuTebHOM
paszene pacCMaTPUBAIOTCS BONPOCH! (PU3UKH MUKPOMHPA U METaMupa.

Takum 00pa3oM, NpU IOCTPOSHUH JAHHOTO Kypca COXpaHs ercs
CTYHCHYaTOCTh B W3YYEHUH IIKOJIBHOW (PU3MKH; paccMo TpeHue
(U3UYECKIX TEOPHHA MPOBOAMUTCS C YIETOM BO3POCIIMX BO3MOXKHOCTEH
ydamuxcsi (oOoraiieHuss UX MaTeMaTH4ecKOTo anrmapara, yBeJTHYeHUs
00b€Ma ecTeCTBEHHOHAyYHBIX 3HaHuid). [lpm 3TOM coOmomaetcs
MPEeeMCTBEHHOCTh B OTHOIIGHHWH BBe IEHHBRIX B 7—9 Kiaccax
ompeneneHUd (puzndeckux BeTMUYMH, 0003Ha4deHUil, (GopMyIHPOBOK
(PU3UUECKUX 3aKOHOB, a TAKXKE MCIIOIB3YeTCs MPUBBIYHBIHN [T yJaluxcst
IUTAKTHYCCKAH all mapar.

C yuétom Toro, uyro B 10—I11 xyaccax ocymecTBISeTCS CH
cTeMaru3anysl (U3NYECKWX 3HAHWH, INOTYYCHHBIX 3a BECh I€ DPHOX
o0ydeHHs B INKOJE, IOAaHHBIM Kypc MpEeAycMaTpuUBaeT IO CTaTOYHO
MOAPOOHOE M OOCTOSTENHFHOE M3II0KEHHE TEOpPEeTHde CKOTO MaTepHana,
METOAMK pPEIICHUs 3afad M TPOBEACHUS SKCIEPUMEHTAIBHBIX PadoT.
IlogpoOHOe W3NOKEHHME paccyMTa HO HA YUEHHKOB C Pa3HBIMU
CIIOCOOHOCTSAMH U YMEHHUSAMHU
U TPENIONaraeT CaMOCTOSTENBHYIO pabOTy C TEKCTOM, B 4acT HOCTH IS
yCTpaHEeHHs 3aTPYAHEHUH B yCBOCHUU TEMbI WM JUIsl TIOJIyYEHUs] OTBETA
Ha BO3HUKIMH Bompoc. TeM caMbIM pe anm3yloTcs TpeOoBaHHA K
METalpEeAMETHBIM ~ pe3yJbTaTaM  OC  BOGHHS  00pa3oBaTEIbHOM
MPOTPaMMBI, CBS3aHHBIE C YMEHHEM CaMOCTOSTEIBHO MpUOOpEeTaTh
3HAHWAL



B 10 ke BpemMs HaHHBIM KypcOM MpeIyCMOTpPEHa OpraHm3a IIHs
COBMECTHOM [IESATENBHOCTH 110 PEHICHUIO 3a1ad, TMPOBEAC HHUIO
IKCIEPUMEHTATBHBIX HCCIICAOBAHUI U IPOSKTHBIX PaboT
B IIEJIAX OCBOCHUS KOMMYHHKATHBHBIX YHUBEPCATBHBIX yueO HBIX
IEUCTBUH.

Heymopsii04eHHOCTh B 3HAHUAX MOXKET IOMEIaTh YCBOSHUIO HOBOTO
u Ooyee CIOXKHOTO Marepuana. [103ToMy B TMpeACcTaBIeH HOM Kypce
OpraHU30BaHO TPH ITAIa CUCTEMATU3AIMY 3HAHUH.

Ha mepBoMm sTame BBIACHSAIOTCS HawOoJiee Ba)KHBIC MOJOXKE HHS B
TeKcTe maparpada, KOTopsle CIyKaT MOHUMAHUIO HOBO IO MaTepHuaia u
ero 3akperuieHur0. Ha BropoM aTare npen ycMOTpeHa cucTeMaTu3aius (B
mporecce 00s3aTeNbHOTO CO CTAaBICHUS OOYYAIOIUMHCS KOHCIEKTa —
UTOroB naparpada) mosydeHHBIX 3HAHUH 110 TeME U IPOBEJCHUE Ha dTOMN
OCHOBE KOHTPOJIS 3HAaHUH W CaMOKOHTPOJs. VITOTH B KOHIIE TJIaB Tpe
CTaBJIAIOT HanboJIee BAXKHYIO HHAOPMAITHIO IO Ti1aBe (paseiny)

B HArJBITHOM TEKCTOBO-TPA()MUECKOM BHAE, C YCTaHOBIEHHBI MH
BHYTPEHHUMH CBSI3IMH (TpeTHH sTanm cuctematusauuu). MHroru-
KOHCIIEKTHI K TMaparpacdam, UTOTH K pa3eraaM MOTYT OBITh UCIOJIb30BaHbBI
nepeq KOHTPOJIBHBIMH pabOTaMH I 10 BTOPEHHUS y4eOHOrO MaTepuana
0 TeMe, a TaKXe IpU MoAro ToBke k EI'D.

JlesiTeNbHOCTHBIM MOAXOA K mpoleccy oOydeHus ¢usuke Tpebyer
IIOCTOSHHOII ~ OMOpBI ~ Ha  JIEMOHCTPALIMOHHBI  3KCIIE  PHUMEHT,
BEIIONHSIEMBIA ~ yIUTENEeM, W JabopaTopHbIE pabOThl ¥ OIIBITHI,
BEINONTHsIEMBIE yUammuMucs. [lodaToMy mpemycMoTpe HO BBHIIOTHEHHE
(poHTANBHBIX ~ JTAOOPATOPHBIX  pabOT, DJKCHEpU MEHTANbHBIX |
TEOPETUUECKUX 3aJaHMi TBOPUYECKOTO XapakTe pa. OTH BHIBI
IESITeGHOCTH HAIpaBJIeHBl HAa 3HAKOMCTBO y4a INUXCSA C HAyYIHBIM
METOJIOM I03HaHUs, (JOPMUPOBAHNE YMEHUI TUIAHWPOBATh U MPOBOJIUTH
SKCHEPUMEHTAIBHYI0O paboTy C WC TIOIB30BAHUEM H3MEPUTEIBHBIX
puOOPOB, M3MEPATh (PHU3UUE CKHE BEIWYUHBI, MPOBOJUTH O0OpPabOTKY
pe3ynbTaToB HM3Mepe HUil (OLIEHKY IOTPEeIIHOCTeH H3MEpeHHit),
AQHAJIM3UPOBATH 110 JTyUYCHHBIEC SKCIIEPUMECHTAIBHBIC JAaHHBIC.

3amavya MpUMEHEHHMsI MOJMYYCHHBIX 3HAHUHN perraeTcs Ha MPOTSHKCHUH
Bcero kypca ¢umsukum 10—11 kimaccoB 3a cUéT: a) M3Y4CHHUs MPHUHIIUIIOB
JIEHCTBUS pa3IM4YHBIX TEXHUUYECKUX YCTPOMCTB, C KOTOPBIMHU YEJIOBEK
UMeeT JeJ0 B TOBCEIHCBHON JKW3HU; O) pEIICHHsS MPAKTUYICCKUX,
OBITOBBIX 3aj]a4, B TOM YHCIIC CBSA3AHHBIX C 3KOJIOTHEH M 0€30MaCHOCTHIO
B COBPEMCH HOM TE€XHOJIOTUYECKOM MHUPE.
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Ocoboe mMecTo B Kypce OTBEIEHO (POPMHUPOBAHUIO YMEHHUH ydaluxcs
MPUMEHSATh TIONYYCHHBIC 3HAHUS JUIs pemieHus (U 3MYeCKuX 3aaad
pasHOro YpoOBHS CIIOKHOCTU. Ilpu 3TOM Ha yriIyOJAEHHOM YpOBHE
W3y4YeHUs IPEAMETa TOBBIIIEHHOE BHI MaHUE YACISIETCS aHATUTHIECKON
paboTe Ha 3aKIIIOYUTENFHON CTaauM U3yUeHUS HOBOTO MaTepHaia M Ipu
pemieHnH 3agad (B TOM YHCJIE AaHAIN3 IIONyYCHHBIX pPE3yIbTaTOB,
mpoBepka OT BeTa). Ha ocHOBaHWM TpPUBENEHHBIX OOPa3IOB PEIICHUS
3amaq
C HCIOJB30BAaHUEM CTAHAAPTHBIX AITOPUTMOB W TONYYCHHBIX YMEHHUN
o0ydJaromrrecs: HOIyJaloT BO3MOKHOCTh CAMOCTOSITENh HO BRIPAOATHIBATh
CIocoObl JEHCTBUH TPU PEIIeHUH pa3ind HbIX (pu3udeckux 3amad. C
9TOM JK€ IEeNbI0 pa30upacTcs pelie HUe 3a1ad B OOIIeM BHIC U 3ajad,
TPEOYIOMINX IS MX PEHICHUS aHATUTHYCCKON PabOThI C JAHHBIMH.

[IpencraBieHHbI Kypc TpeAoiaraeT m3ydeHHe (QH3WKH Ha IBYX
yYpOBHsAX: 0a30BoM u yrinyOnéHHOM. C STOH IENBI0 BCE Ma TEepPHAJbI
(TeopeTHUeCKUil, 3aJaYHbIi ¥ KOHTPOJIBHBIN) pa3le JCHBI I U3Y4CHHsI
npeaMeTa Ha 0a30BOM ypOBHE W Ha yriryd JIEHHOM YpOBHE.

VYrayOn€HHBIE ~ YpOBEHb  W3YYCHHS  HpeAMETa  IPEIroyiaract
(opMHUpOBaHKE MPEIMETHBIX KOMIIETEHTHOCTEH 0a30BOTO ypoB Hs Kak
OCHOBBI UIsl yIIyOJIeHUs cozepkanus Kypca. [Ipu 3ToM ero ornnyaror
OOmpImasi  TeopeTWueckas ~TIyOMHA  MaTepHaia,  YCIOKHEHHOCTD
pemaeMbIX 3a/ad, BBHINIONHEHHE YYeOHO-HCCIIE JOBATENbCKUX U
NPOEKTHBIX ~ pabor, Ooyiee BBHICOKMH  ypOBeHb TpeOOBaHHH K
IUTAaHUPYEMBIM pe3ysbTataM oOydeHus. TakuM o6pasoM, oOydaromiuecs
Ha YIIyOJNEHHOM YpOBHE CHayala M3y YaloT MaTepHanbl Ha 0a30BOM
YpOBHE, TIOCTIE YETO IIePEXOISAT
K M3YYCHHIO JOMOJHUTEIHHBIX MaTePHAJIOB.

B xiaccax ¢ 6a30BBIM YpOBHEM M3Yy4EHHS IIPEAMETA MPE YCMOTPEHBI
(hpoHTaNTBHBIC JTA0OpaTOpHBIe PaboThl. B Kiaccax
¢ yDIyONEHHBIM HM3YYCHHEM BBINIOJHEHWE J1abOpaTOpPHBIX pa 00T
MPEeIyCMOTPEHO B JABYX BapHaHTax: (poHTaIbHbIC Ja0O paTOpHBIE
paboTel ¥ JabopaTOpHBIC MPAaKTHKYMBL. TeMbl paboT J1abopaTOpHOTO
MPaKTUKyMa YYUTEIh BEIOMPAET B 3aBHCH MOCTH OT YPOBHS ITOJITOTOBKH
oOyJarommxcsi ¥ Haauuust 000 pyJooBaHHS B KaOWHETe (QU3MKH.
IIpennaraemple mporpaMMoi TeMbl paboT J1a0OpPaTOpHOTO MPAaKTHKyMa
TIPUBEICHBI B CKOO Kax.

[lpn mIaHWpOBaHMM TPOEKTHOW M ydeOHO-HCCIeNoBaTeNb CKOMf
NeATeTbHOCTH O0YYarolIuXcsl MCHONB30BANach CIEAYI0 INas WAEOIOTHS
0TOOpa TEM IPOEKTOB:



e UH(POPMAIIMOHHO-TIOUCKOBBIE TIPOEKTHI, CBS3aHHEIC C HC TOPUECH
HAYK{: HAYYHBIMH OTKPBITHAMH, (PU3UUECKIMH SKCIICPUMEHTAMH,
co3anueM (PU3NIEeCKUX MPUOOPOB, TEXHUIECKUX YCTPOHCTB,
METOIOB HCCIICIOBAHUS; HHPOPMAITHOHHO-ITOUCKOBEIC MTPOCKTEI,

® CBSI3aHHBIC C aHA JTM30M HH(POPMAIIH U IPOBEPKOH C TOUKU
3peHus Hayku (QHU3mKY) cBeIeHnH, 00CyKIaeMbIX B HAYIHO-
MOITYJISIP HOM JIUTEpaType U CPpeACTBAX MacCOBOU MH(popManuy,
MTOATOTOBKOW 0030pOB M OTYETOB TIO U3y4aeMON TeMe; TIPOCKTHI-
PEKOHCTPYKIUH (PU3NIECKUX IKCIICPUMEHTOB

B IEJIAX OCBOCHHS SCTECTBEHHOHAYYHBIX METOJOB MCCIC TOBAHUS
npupoabl (HaOJIONEHHE, TOCTAHOBKA IPOOJIEMBI, BBIIBHKCHHE
«XOpOLIeH  TUIOTE3bl»,  OKCIEPUMEHT, MOJe  JIUpOBaHHE,
HCIIONb30BAHUE  MATEMATHYECKHX  MOJENCH, TeopeTHYecKoe
000CHOBaHME,  YCTAHOBJIEHHE  TPAHUI] TNPU  MEHHUMOCTHU
MOJICJIH/TEOpHUN);

e TPOCKTHPOBAHNE TEXHMUCCKUX YCTPOICTB C UCIIONB30BA
HHEM M3BECTHBIX MOJIeJIel 1 METO/IOB;

e DKOJOTHYECKUE UCCIICIOBAHMS, BBITOTHEHHEIE C TIOMO
IO (PU3UYECKUX PHOOPOB.

MecTo Kypca B y4e6HOM nnaHe

Copepxanue oOyueHus (usHKe, MpencTaBiIeHHOE B pa Oouei
MporpaMMe, BBICTPOEHO JIMHEHHO W paccunTaHo He MeHee yem Ha 140
4acoB 3a JiBa rojia 00yJeHus i 6a30BOr0 YPOBHS
u Ha 315 gacoB 3a aBa roga 00yUeHUS — [UId YIITyOJIEHHOTO YPOBHS.

IIpn nByxuacoBoM TutanupoBaHuM (110 2 yaca B Hexemo — Bcero 140
gacoB, B 10 xmacce — 70 gacos, B 11 xmacce — 70 4a coB) ywammecs
M3y4aloT TOJNBKO  MaTepuaisl  0azoBoro  ypoBHs.  [IpumepHoe
pacrpesieJieHle 4acoB 10 TeMaM JIJIsl JaHHOTO Ba pUaHTa TUIAHUPOBAHUS
TIpUBEACHO B Tabmuie 1.

IIpu TpéxuacoBoM IuTaHUPOBaHUH (10 3 waca B Henmenmo — Bcero 210
yacoB, B 10 kmacce — 105 yacos, B 11 kiacce — 105 yacoB) Gosbiie
y4eOHOTO BPEMEHHW YAENsSeTCsS: a) HM3y4ye HHUI0 OCHOBHOTO Kypca; 0)
pelleHuto 3a1a4d B 1essax noarotosku k EI'D mo mpenmerty. [lpumepHoe
pacnpeziefieHre 4acoB 110 Te MaM JJIsl JAaHHOTO BapHaHTa TIAaHUPOBaHUS
npuBeeHO B Tad yuue 2.

[Ipu n3yyeHnu Gpu3nky Ha yriIyOIEHHOM ypoBHE (5 4acoB B HEMIEINIO B
10 knacce — Bcero 175 yacoB, 5 4acoB B HEJIEITIO
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B 11 xmacce — Bcero 175 4acoB) B JAOMOJHEHHE K OCHOBHOMY KypCy M3Y4alOTCS MaTepHallbl IUIsl YIiTyOIEHHOTO
ypoBHS. Ma Tepuabl 3TOr0 YpOBHS IPEACTABICHBI KaK JOMOIHSIONME 0a 30BBI YPOBCHb U PACIIUPSIONINE €T0.
OHH BBIIENSAIOTCS B OJI0 KU, PAcIONOKEHHBIE B KOHIIE TaparpadoB (B ciydae, €ClId OHU SBISIOTCS PACIIMPEHUEM
TeMbl 0a30BOTO YPOBHSA), JTHMOO TIpeA CTABICHBI JOMOJHUTESIBLHBIMU IaparpadaMu s YrayOoJIEHHOTO M3YYCHHS
(ecnu paccMaTpuBaeMasi TeMa M3ydaeTcsl TOJMBKO Ha yriryOnéHHOM ypoBHe). [IpumepHOe pacmpenencHue 4acoB 1o
TeMaM JJIsl JAaHHOTO BapUaHTa IUTAHUPOBAHUS MMPUBEACHO B Tad nwiie 3.

PesepB Bpemenu it 6a3oBoro ypoBHs coctaBigeT 10 yacoB (2 vaca B Heneno) u 9 yacoB (3 daca B HeJeNo),
U1 yriy6néH Horo ypoBHA — 18 yacoB. DTo pe3epBHOE BpeMs IPpH pa3paboT ke paboyeil mporpaMMsl MOXKET OBITh
WCTIONE30BAHO KaK Ul BBEICHUS IONOIHUTEIBHOTO CONEpXKaHWs OOy9IeHWS, TaK M IS YBEIWYCHHUS BPEMEHH Ha
W3y4YCHHE OTICNBHBIX TEM, OpPTaHn3a U0 TIOBTOPEHHS, BHCYPOUHYIO IESATEIBHOCTD H T. 11

Yrny6néHHbIn ypoBeHb

OcHOBHOe coaepxaHue OcHOBHbIe BUAbl y4eOHON feATeNbHOCTHU

10 knacc

KnHemaTuka. KnuHemaTtuka TB€paoro tena 24 4

IMonoxenue tena B npoctpancTBe. CHOCOOBI O CaHUs
MeXaHU4YecKoro JABmxkeHus. CHCTEeMBI OT cyéra.
Ilepememenue. Ilyrs. Cxopocts. [IpsiMo nuHeliHOE
PaBHOMCPHOC IBHIKCHUCE. Pemenue 3a Ja49 KHHEMAaTHKH
IPSIMOJIMHEHHOTO PaBHOMEPHOT'O IBIDKEHUS. [ padudyeckuii
Y aHAJIMUTUYECKUi cro coObl pemeHns. OTHOCUTELHOCTD
nBkeHns. Clio)xeHue ABMKEHUH. 3aKOH CIIOKEHUS IepeMe
IIEHUH U CKopocTel. J[BIKeHHe CBSI3aHHBIX TEIl.
VYckopenne. [IpssmonuHeitHOe paBHOYCKOPEHHOE JABH)KEHUE.
CBobonHoe nagenue. Pemenue 3anau

0 PaBHOYCKOPEHHOM JBIDKEHHH. | paduueckuii n
AHAJTMTUYECKUH crtocoObl petieHus. [IBiKkeHne Tena,

68




OCXwW® UL HZOWERDTOTIRZOHTIYROTOTIOTIEZOEOT O

MEPHOC NABMKCHHUEC 110 OKPYXXHOCTH. Vrio Bas CKOPOCTh.

[Tepnon u gacrota Bpamienns. CKO pOCTh U YCKOPEHHE
IIPY PaBHOMEPHOM IBHKEHHU 110 OKPY)KHOCTH.
PaBHOYCKOpEHHOE IBUKEHHUE 110 OKPYKHOCTH.
[ocrynaTenbHOE U BpaliaTelbHOE

Omnpenemnsats 1 OOBACHATH TaKHE TIOHATHS, KaK
MEXaHUYECKOE JBHKECHHE, TOYSTHOE TEJI0, CHCTE Ma
0TCUETa, TPACKTOPHS, IPSIMOINHEHHOE PABHO MEPHOE U
PaBHOYCKOPEHHOE IBIDKCHUS, TIepeMe LIeHHEe H CKOPOCTh
MPSMOJIMHEHHOTO PaBHOMEP HOTO JIBHIKCHHSI, CPETHSIS

CKOPOCTBh, MTHOBEHHAsI CKOPOCTh, YCKOPEHUE — IS
PABHOYCKOPEHHOI'O JIBHXKEHHUSI; BBIOUPATh CUCTEMY
oTcuéTa (Teso oT cuéTa, CBA3aHHYIO C HUM CUCTEMY
KOOpJHHAT

¥ Yachl) Ha IJIOCKOCTH U B MPOcTpaHcTBe. OOBACHITH
OTHOCHUTEIILHOCTh MEXaHUIECKOTO JBIKECHHUS;
UCTIOJIb30BATh IPUHIIUI HE3aBUCHMO CTH JBIKEHUI Ipu
UX CII0’KE€HHU; UCTIOJIb30BaTh 3aKOH CI0XKEHUS
MepeMenIeHnii U ckopocteld. ONHICEIBaTh MEXaHIMIECKOe
JBIDKEHHUE (paBHOMED HOE, PABHOYCKOPEHHOE) TOUEYHOTO
TeJla ¢ IOMO LIBIO TPpahMUECKOro U aHATUTHIECKOIO
€roco00B, B TOM UHCIIE IBIDKEHUE TOYEUHOTO TeJa,
OpolIlIeH HOTO MOJ] YIJIOM K TOPU30HTY, PABHOMEPHOE
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3aKOHOB IPSIMOJIMHEIHOTO paBHOMEPHOIO

U PAaBHOYCKOPEHHOI'O JIBIDKEHUI, paBHOMEPHOTO
U PaBHOYCKOPEHHOTO JBIKEHHUIT IO OKPYKHOCTH,
ompeeneHnii GU3NIECKNX BEINYNH, aHAIUTHYE
ckux (dhopMyn) 1 rpadUUecKUX 3aBUCUMOCTEH
MEXK/ly HUMHU, IIPEJICTaBIIsAs OTBET B OOILEM BUJE
U (Wn) B BUJIE YMCTA C YKa3aHHEM Pa3MEpHOCTH,
AHAIIM3UPOBATh ITOTYYCHHBINH pe3yIbTar.

Pemate ¢usuueckue 3agaun 10 KUHEMaTHKE,
TpeOyrollie aHanu3a pe3ynbTaTa, 0CO3HaBaTh CO
JiepXKaHHUe U JTOTHYECKYIO MOCIeI0BaTeNbHOCTD
JiefiCTBHI, NCHONIB3YEMBIX B alTOPUTMAX pele
HUA 337124

IuHammnka

22 4

3akoH uHepuuu. ViHepLuaabHble CUCTEMBI OTCUE
ta. IlepBblii 3akon HeloTona. Cuna. M3mepenue
cwil. ueptHOCTh. Macca. Bropoii 3akon Heroto
Ha. BzaumopeiictBue Ten. Tpetuii 3akoH HeroTo
Ha. Jledpopmarmm. Crna ynpyroctu. 3akoH ['yka.
Cuna Tpenus. Mexanndeckoe HanpsbkeHue. Mo
nyns FOura. Perenuve 3agad o IBMKEHUH Tella O
JEeHCTBUEM HECKOJIBKUX CHJI, O IBHIKEHUU B3aUMO
JeicTByromuX Tell. Pemenue 3aaa4, TpeOyrOLIMX
aHaJIu3a BO3MOJKHBIX BApUAHTOB JIBIKEHHS U B3a
UMOJEHUCTBY Tell. JJuHaMuKa paBHOMEPHOTO IBU
JKEHHsI MaTepUaIbHON TOUKH IO OKPYKHOCTH.
JVMHaMuKa paBHOYCKOPEHHOT'O JBHKEHHS MaTepH
aJTBHON TOYKH O OKPYKHOCTH. 3aKOH BCEMUPHO-

OOBSICHITH OCHOBHBIE CBOWCTBA TaKUX SIBIICHUI,
KaK MEXaHM4YeCKOe JICHCTBUE, IBIKEHHUE TI0 HHED
UM, B3aUMOZCHUCTBHE Tell, HHEPTHOCTb, Aeop
Malys, MEXaHH4eCKOe HalpsHKeHUe, TpEeHHe.
OOBSICHATH CMBICI TAKUX (PH3NYECKHX MOJENCH,
KaK MaTepHajbHasi TOUKa, CBOOOJAHOE TEIIO, HHEP
UalibHas CUcTeMa OTCYETa, HEMHEPIMAIbHAS CH
creMa OTcyéTa.

Br10upath HHEpUUATBHYIO CUCTEMY OTCUETA, CO
OTBETCTBYIOILYIO YCIIOBHIO 331a4K; OOBSICHATH
MPUHIIMIT OTHOCUTEIbHOCTH [ amuies.
OnuceIBaTh OTIIMYME MHEPLUAIBHONW CUCTEMBI OT
c4éra OT HEMHEPLUAIBbHON, IPUBOAUTH IIPHUMEPHI
ypasuenunit asmkenus 8 HUCO.
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pelieHus 3aaay.
AHanu3upoBaTh XapaKkTep 3aBUCUMOCTU MEXAY
GM3UYeCKUMHY BETMIMHAMH, OTHOCSIIIUMHECS K 32
KOHaM JMHAMMKH; BEIBOAUTH U3 SKCIIEPUMEH
TaJIbHBIX (DAKTOB U TEOPETHYECKUX Mojelneil hu
3UYECKHE 3aKOHBI.

Pemats Gu3nveckue 3a1auu Mo AUHAMUKE, TPE
OyrolMe aHaIn3a JaHHbBIX, HCIIOJb3Yys BRIOpaH
HbIE€ MOJIETIM U 3HAHUE 3aKOHOB JTUHAMUKH; UC
N0JIb30BaTh AJITOPUTMBI PELICHUS 3a/1a4, OCO3HA
Bas JIOTMKY U COepKaHue AeUCTBUH,
NPECTaBIISAS OTBET B 00IIEM BHJIE U (WJIH) B BULIC
YHcia ¢ yKa3aHHEeM pa3MEpHOCTH; aHAIN3UPOBATh
MIOJTy4EHHBIN pe3ybTar.

IIpuBOANTH TPUMEPHI MTPAKTUUECKOTO HUCIIONIB30
BaHUs 3HaHUS 3aKOHOB IMHAMMKH.

IIpoBOIUTE CAaMOCTOSTEIBHBIN OUCK HH(pOPMA
IIUH €CTECTBECHHO-HAYYHOTO COJIEPKAHUS C HC
MI0JIb30BaHUEM PA3INYHBIX HCTOYHHKOB (YIEOHBIX
TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOYJISIPHBIX M3
JIAaHWH, KOMITBIOTEPHBIX 0a3 TaHHBIX, 00pa3oBa
TENBHBIX HHTEPHET-PECYPCOB), €€ 00pabOTKY, aHa
JIU3, IPEJCTAaBICHUE B PA3HBIX (OpPMax B LENAX
BBIITOJIHEHUS TIPOEKTHBIX U y4eOHO-HCcCIe0
BaTEJIbCKUX pabOT 10 KUHEMATUKE U JUHAMHKE

3aKoHbI COXpaHeHusa B MexXaHuke 14 4

Nmnynec. U3meneHne nMitysibca MaTepruanbHON
ToukH. CrucremMa Teil. 3aKOH COXpaHEHHS UMITYJIb-

OnKCchIBaTh MEXaHUYECKOE JABUXKCHHUE MaTCpUaJIb
HOM TOYKH M CHCTEMBI MaT€pUaJIbHbIX TOYECK, UC-
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HEHHsI MEXaHMYECKOH YHEPTHH CUCTEMBI Tell, 3a

KOHA COXPaHEHUS] MEXaHHIECKOH IHEPIHH, pelre

HUSA 3371a4.

@DopMyIUpPOBaTH 3aKOHBI H3MEHEHHS U COXpaHe

HHSI MCXaHIYECKOIl SHEPTUH; OOBICHATD HX CO
Jiep)KaHHe Ha yPOBHE B3aMMOCBSA3H (HH3UUECKUX
BEITMYHH.

OOBACHATD YCIOBHSA IPHMEHUMOCTH 3aKOHOB CO
XPaHEHMs HMITYJIECA U MEXaHUUECKON SHEPTUH.
PemraTh (u3pyeckue 3a1a41 Ha BBIYHUCICHUE Pabo

TBI CHJI, MOIITHOCTH, KHHETHYECKOI SHEPTUH Tela,
HOTEHIUAIBEHOH SHEPIHU CHCTEMBI TeJl, Ha IPHME
HEHHE 3aKOHA COXPaHCHUS MEXaHUYCCKON IHEPIHH,

Ha COBMECTHOE ITPUMEHEHHE 3aKOHOB COXPaHCHHS
HUMITyJibCa 1 MEXaHUYeCKOMH OHEPTUU C MOMOIIBIO
BBIOPAaHHBIX MOJIENIEH; ICIOIB30BATh AllTOPUTMBI
peIIeHN 3a/1a4, 0CO3HaBas JIOTUKY H COJEpKAHIE
JefiCTBHI, TIPEACTABIISASA OTBET B 00IIEM BHIE

U (WIK) B BUAE YUCIIA C yKa3aHHEM Pa3MEPHOCTH;
aHAIM3UPOBATh ITOTYUYECHHBIH pe3ynsTar. [IpuBoanTs
MPUMEPHI MPAKTUICCKOTO UCII0JIb30 BaHU 3HAHUSA
3aKOHOB COXpaHEHHUs B MexaHUKe. [IpoBoanuTh
CaMOCTOATEbHBII MOUCK HH(OPMA TN €CTECTBEHHO-
HAyYHOTO COZEPKAHUS C UC MOJIB30BAHUEM Pa3ITHIHBIX
HUCTOYHHKOB (yqe6Hbe TCKCTOB, CIIPABOYHBIX U HAYYHO-
HOMYJISPHBIX U3 NaHUH, KOMIOBIOTEPHBIX 0a3 NaHHBIX,
00pa3oBa TeNbHBIX HHTEPHET-PECYPCOB), €€ 00paboTKYy,
aHa JIU3, IPeJICTaBIeHNe B Pa3HBIX (JopMax B IEIIX
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OcHoBHoOe coaepxaHue

IIpoooncenue

OcHOBHbIe BUAbI y4eOHON [eATeNbLHOCTH

BBINIOJIHCHUA ITPOCKTHBIX U y‘Ie6HO-I/ICCHeHOBa
TCIBbCKHUX pa60T I10 U3YUCHUIO 3aKOHOB COXpaHEe
HH B MCXaHUKE

Cratnka 8 4

TBépmoe Teno. PaBHOBecue Tena. MomeHT critbl. Y cloBHS

paBHOBecHs TBEPOro Tena. [IpocThie Me XaHU3MBI.
Koadduuuenrt nonesnoro aevicteus. [lpumeneHue
YCIIOBHIA paBHOBECHS TIPH PEIICHHUH 3124 CTATUKH.
T'uppocrarnyeckoe aBineHne. AT Moc(hepHOE JaBICHHE.

3aKoHBI THIPO- U a3pPOCTa TUKU. Pacnipenenenue napneHus

B JIBIXKYILIEICS )XUAKOCTH. Y paBHeHUe bepHymun.
TToBTropenue no Teme «CraTukay

Koumponvnas paboma Ne 4
«Cmamuxka»

Tembi npoekmHbIX U UCCIEO08AMENLCKUX PADOM

1. HccnepoBanue NpoCcThIX MeXaHU3MoB. H3zyde Hue
«30JI0TOTO TIpaBHJIa MEXaHUKHY.

2. Vcropus oTkpbITHs 3aK0HOB [Tackans u Apxu Mena.

3. Omnsit Toppuuerm mo 0OGHAPYKEHUIO aTMO
cepHOro J1aBiIeHusl.

4. CooOlmaromuecs CoCybl ¥ THAPABIMYCCKHE M€
XaHU3MBI.

OOBSICHATD YCIOBUS PaBHOBECHS TBEPIBIX TEJI, BUBI
paBHOBeCHS TBEPAOrO Tea, IIOHITHE PABHO
JICHCTBYIOLIEH CHIIBI; ONTUCHIBATH IIEpeady JaBie HUL
JKUJIKOCTSMH U T'a3aMHU, SIBJICHUS THAPOCTa THYECKOTO U
aTMOC(EpPHOTo aBJICHUS, TUIABAaHUS TEIl.

OOBSICHATH CMBICII TaKOH (pU3KMUECKOll MOJIEeNH, KaK
a0CoMIOTHO TBEPAOE TEN0; TAKUX (PU3UUECKUX BEJIUUUH,
Kak 1uie4o cuibl, MoMeHT cuitbl, KITJ[, naBnenue,
BBITAJIKMBAIOIIAs CHJIA.

Pemats gusnueckue 3a1auu Ha MPUMEHEHHUE YC JIOBUI
paBHOBeCHS TBEPABIX TN, BEIYUCICHUE MOIIHOCTH U
KIIJ] mpocThIx MexaHU3MOB, 3ak0 HOB [lackais,
Apxumena.

[ToHnmatp 1 0OBSACHATH CMBICI «30JI0TOTO IIPaBUIIA
MEXaHUKI» U YCIOBUS €r0 BHIIIOJIHEHHUS; 00BsIC HAThH
MIPUHIIMI AEHCTBUSA IPOCTHIX MeXaHU3MOB. ONUCHIBaTh U
OOBACHATH paclpeieNieHue 1aBje HUsl B JBHKYILEHCS
JKUJIKOCTH, Pa3Iuyys JJaMU HAPHOTO U TYpOYJIEHTHOTO
JIBIKEHHH KUIKOCTH, ypaBHeHne beprym.
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5. MeToas! u3MepeHus apTepruarbHOTO KPOBSHOTO
JIaBJICHHUS.

6. Hcropust pa3BUTHS BO3yXOIUIABaHHS.

7. JlamunapHoe U TYpOYJIEHTHOE BHKEHHS KU/
KOCTH.

8. Ypasuenne bepuymiu: BeIBOJ, MaTeMaTH4e
CKasl 3aIMCh, PU3MYECKUN CMBICI, TPUMEPHI MTPU
MEHCHUS

ITprBOAKUTE IPUMEPBI IPAKTHIECKOTO HCIIOIb30
BaHUSI 3HAHKS 3aKOHOB CTATHKH, THIPO- U a3PO
CTATHKH.

ITpOBOMUTE CaMOCTOSITENIBLHBIN MTOUCK HHGMOPMAIUU
€CTECTBEHHO-HAYYHOTO COJCPIKAHMS C HCIIOIb30Ba
HHEM Pa3JIMYHBIX HCTOYHUKOB (YU4EOHBIX TEKCTOB,
CIPABOYHBIX M HAYYHO-TTOMYJISAPHBIX U3IaHHH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, 00Pa30BATEIBHBIX
HHTEPHET-PECYpCOB), €€ 00paboTKy, aHAIN3, TPE]T
CTaBIICHHE B Pa3HBIX ()OPMAX B LEISIX BHIIOTHEHHUS
MPOEKTHBIX HYIeOHO -HCCIIeI0BATENHCKUX paboT
O CTATHKE, TUAPO- U adPOCTATHKE

OvHamuka Bpawat

eNIbHOro ABMXeHusa 2 4

Jlunamuka BpamiaTeabHOTro ABMKEHUS. MoOMeHT
HMHEpLUH TBEPAOIO Tena. Y paBHEHHE BpallaTeb
HOTO ABWXEHHUS TBEPAOTO Tesia. MOMEHT UMITYIIb
ca. 3aKOH COXPaHCHHUS MOMEHTa UMITyJIbCa

OOBSICHATH TaKWE TIOHATHUS, KAK MOMEHT UHEP
UM MaTePHAIbHOM TOYKH, TBEPIOTO TEa, MO
MEHT UMITyJIbca TBEPOTO Tesa, CHCTEMBI TEJ,
JTaBaTh OMPEICIICHHS 3TUX MTOHATHIA.

Temvl npOeKmMHbIX U UCCTIE008AMENLCKUX pAbOM
1. Ompenenenrie MOMEHTOB HHEPLIUH HEKOTOPBIX
ten. Teopema llTelinepa.

2. 3aKOH COXpaHEHMs1 MOMEHTa UMIIyJIbCa: TEOPE
TUYECKHE U 3KCIEPUMEHTaAIbHbIE 000CHOBAHMUS.
3. IlpumMeHeHMe 3aKOHA COXPaHEHUs] MOMEHTa UM
myJjbca

OnuckiBaTh BpallaTelIbHOE IBUXKECHUE TBEPIOTO
TeJa MpH JeHCTBUM Ha HETO 3aJaHHBIX CHJI, HC
M0JIb3YSl ypaBHEHHE BPAIATEIbHOIO ABWKEHUS
TBEPJIOTO TeNA.

DopMynUpoBaTh 3aKOH COXPAaHEHHUSI MOMEHTA UM
MyNbCa; OOBACHATH €r0 COAEPIKaHUE Ha yPOBHE
B3aHMOCBSI3U (PU3NYECKHUX BEIUYHUH.

Pemare gusnueckue 3ana4u 0 AMHAMUKE Bpala
TEJHHOTO ABIKEHUS TBEPOTO TeNa U 3a7auu

C UCIIOJIb30BaHUEM 3aKOHA COXPAaHEHUSI MOMEHTa
HMITyJIbCa
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Ipoodonicenue

OcHoBHoOe coaepxaHue

OcHoOBHbIe BUAbI Y4eOHOW 1eATENbHOCTH

OcHoBbl MKT u TepmoanHamuku 24 4

Ocnognsle nonoxennst MKT. Xapakrep nemwxe HUsI 1
B3aMMO/JICHCTBUS MOJICKYJI B ra3ax, )KUJIKO CTAX U TBEPABIX
Tenax. TernoBoe ABMKEHUE aTO MOB U MOJIEKYII.
Bpoynosckoe nBuxenue. ud ¢ysus. Macca monexy.
KonmuaecTtro BemectBa. Momnsipaast Macca.
TepmoauHamuueckas cucreMa. BHYTpeHHsIs1 SHEprHst
TEPMOIMHAMIYECKOM CHCTE MBI U CIIOCOOBI €€ N3MEHEHHSI.
3aKOH COXpaHEHHs YHEPTUH B TEILIOBBIX MPOLECCaX
(mepBbIil 3aKOH TEPMOIMHAMUKN). 3aKOH COXPaHEHUS
sHepruu. Temrepartypa u TeroBoe paBHoBecue. Hyneoii
3aKOH TepMoaAuHaMuku. KonndecTBo TemnoThl. Y aenpHas
1 MOJIApHAs TEMI0EMKOCTH BellecTBa. Pemenne 3axa4 o
TeriooOMeHe. 3aKoHbI HJieallb HOro ra3a. O0beIMHEHHBIN
ra30BbI 3aKOH. YpaBHEHUE COCTOSIHUS MEaIbHOTO ra3a.
OCHOB HOE YpaBHEHHE MOJICKYJIIPHO-KHHETHYECKOH TEO
pun. Temneparypa — mMepa cpelHEel KUHETHYE CKOU
OHEPruu XaOTHYCCKOTI'0 ABMIKCHUS MOJICKYIL.
Pacnpenenenue MosieKkys ra3a 1o CKOpocTsM.
[IpumMeHneHne nepBoro 3akoHa TEPMOANHAMUKI

K M30XOpUYECKOMY, H30TEPMHUUECKOMY, H300apH 4ECKOMY
U aguabatuveckoMmy mporeccam. [IoBTO peHue mo Teme
«OcuoBbt MKT n TepmoanHaMukm»

OOBSICHSTD SIBICHUSI TEIUIOBOTO JBHXKCHHS MOJIE KYII,
OpOYHOBCKOTO ABWXCHUS, TupPy3un. PopMynupoBathb
OCHOBHBIC TIOJIOKCHHUSI MOJICKY JISIPHO-KHHETHIECKO
TEOPHH.

OnuchIBaTh B3aUMOJICHCTBUE MOJIEKYJT BEIECTBA
B Pa3MYHBIX arperaTHbIX COCTOSIHUX. [laBaTh
OIpeIeTICHHsT MOJIS, MOJISIPHOM MAacChl, OOBSCHSTH CMBICIT
9TUX PU3MYECKUX Bennu4uuH, ux eaunui B CH.

OOBSICHATh (PU3MUYECKUI CMBICH MOCTOSIHHON ABO Tajpo;
peniath QGunUecKkue 3aaul Ha OIpeJesie HUE MOJISIPHOH
MacCchl M MAacChl MOJEKYN Pa3ind HBIX BEHIECTB, UHCIIA
MoJled W dYHClla MOJIEKyNl Be INecTBa 3aJaHHOH MacCHl,
00BéMa.

OmmceiBaTh  M3MEHEHWE BHYTPEHHEH OSHEpPrHH  Tep
MOJMHAMHUUYECKOM CHCTEMBI PU COBEPLICHUH pa OOTHI U
[IpY TEJI000MEHe.

OrmpeiensaTs U 00BACHATH CMBICT TAKUX MOHATHIA, KaKk
TEepPMOAMHAMHUYECKAs! CUCTEMa, BHYTPEHHSS SHEPTHs,
TETIoBOE (TEPMOANHAMUYECKOE) PABHO BECHE, CPEITHSA
KHHETUYECKasi JHEPTHUsl TEIUIOBO T'0 (Xa0TUYECKOTr0)
JIBIDKCHUS MOJICKYII, TEMIIE paTypa.

Hcmons3oBath Takue CbI/I3I/I‘-IeCKI/Ie BCJIMYUHBI,
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JlabopamopHnvie pabomul

1. Ornenka pa3MepoB MOJIEKYJTbI MacJa.

2. Vzy4eHue 3aBUCUMOCTH MEXTY JaBICHHEM U
00BEMOM rasa IpH MOCTOSHHON TeMIIepaType

Koumponvnas paboma Ne 5 « Ocnogul
MKT u mepmoounamuruy

Tembl nPOEKMHBIX U UCCIEO08AMENLCKUX pabom

1. Ponp quddysun B mpupoe.

2. Matepuainbl u (HPaCOHBI OJSHKIBI U PA3THUHBIX
KJIMMATHYECKHUX YCIOBHH.

3. BrwusHue kumara Ha BBIOOP CTPOUTEIBHBIX
MaTepUaioB U KOHCTPYKIMH JKHJIBIX TIOME IEHHU.

4. Hctopus pa3BUTHS TepMOMETpUH. Pasnuunble
TeMIepaTypHbIE IIKAIbl ¥ X IPUMEHEHHE.

5. Hcropus OTKphITHS ra30BbIX 3aKOHOB.

6. 3akon J[anbToHA (3aKOH MaplUHAIbHBIX JaBIIC HUMN):
(bopMyIHPOBKa, IPUMEPHI IPUMEHEHHUS, TPAHULIBI
IIPUMEHUMOCTH.

7. Ompit lITepHa 0 U3MEPEHUIO CKOPOCTEH JABU KEHUS
MOJIEKYT

Kak TeMIIepaTypa, AaBJICHUEC, 06’LéM, KOJIMYECTBO
TCIJIOTHI, TeHHOéMKOCTL, yAeiibHast 1 MOJIsIpHast
TeHHOéMKOCTI/I, IIpH U3YYCHUU CBOWMCTB TE€JI U T€ TUIOBBIX
ﬂBHeHHfI; HCIIOJIb30BaTh 0003HAYCHUS (1)I/I3I/I'{GCKI/IX
BCJIMYWH U CAWHUIBI (I)H3H‘IGCKI/IX BenmuuH B CU.

[ToHMMATH CMBICI 3aKOHA COXPAHEHHUS SHEPTUH
B TEIUIOBBIX IIpolieccax (IepBOro 3aKOHa TEPMO
JMHAMUKH ), HyJIEBOTO 3aKOHA TEPMOJANHAMHKH, 3aKOHOB
UJICAIBHOTO Ta3a, YpaBHEHHS COCTOSHUS UACAIBHOTO ra3a
u ocHOBHOTO ypaBHeHHst MKT; 00BsACHATH HX
coJiepKaHue Ha YPOBHE B3aUMOCBS 31 (PH3HMYECKHUX
BEJINYMH, aHATM3UPOBATH XapaK Tep 3aBHCHMOCTEH MEXIY
BennyuHamu. [IpoBoauTh npsiMble H3MEPEHUs
(hU3MYECKUX BE JIMYMH: MAcChl, TEMIIEPATypPhl, JaBICHHUS;
KOCBCH HbIC UBMCPCHUS (1)I/I3I/l‘{eCKI/IX BCJIMYMH: BHYTPCH
Hel SHepTUH, KOJIWYECTBa TEIUIOTHI, YACTbHON 1
MOJISIPHOW TETUIOEMKOCTEW BEILIECTB; OLICHUBATH
MOTPENTHOCTH HPSMBIX U KOCBEHHBIX H3MEPEHHI
TEMIICPpATypPhl, MaCChbl, INIOTHOCTH. HpeﬂCTaBJ’lﬂTb
Pe3yNBTAaTHl K3MEPEHUHT ¢ TOMO LIBIO TaOHII, TpaduKOB;
aHAITM3UPOBATH XapaK Tep 3aBUCUMOCTEH MEXKIY
(hU3HMYECKUMH BEJTYM HAMH; BEIBOIUTD U3
HKCTICPUMEHTANBHBIX (PAKTOB M TEOPETHUECKUX MOZEIeH
(usHyecKkue 3aKOHO MEPHOCTH; OOBSCHATH MOJTYISHHBIS
PE3yJbTAThI U AC€JIaTh BBIBOIBI.

Hcnonb3oBaTh TEPMOJMHAMUYECKYIO IIKATY
KenpBuHa; ocymecTBIATh IEPEeBO] 3HAUCHUI
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IIpoooncenue

OcHoBHoOe coaepxaHue OcHOBHbIe BUAbI y4eOHON [eATeNbLHOCTH

Temrneparypsl ais mkan Kenssuna u Lenbcus.
Pemats ¢u3nyeckue 3a1auy Ha UCTIOIH30BAHUE
[IEPBOT0 3aKOHA TEPMOJMHAMUKH, Ha OTpe/iene
HHE KOJIMYECTBA TEIIOTHI, TEMIIEPATyphl, MaCCHI,
yAEIbHON U MOJISIPHOM TEIIOEMKOCTEN BelecTBa
TIpH TeII000MeHe.

[IpuBOANTH PUMEPEI IPAKTUIECKOTO UCIIONB30
BaHMs 3HAHHUI O TEIUIOBBIX SBICHUSX.

OOBSCHATH TakKe PU3MUECKHE MOJIENH, KaK PaB
HOBECHBIH ITpo1ecc, HIeabHbIH ras3.

N3o0paxkaTh rpagueck 3aBUCIMOCTb MEKIY
MakpornapaMmeTpaM TepMOJIMHAMUYECKOH CHCTE
MBI JIJIsl ©30TPOLIECCOB.

AHaNM3UpOBaTh rpaduKH U30MPOIIECCOB.
OOBSCHITH 3aBUCHMOCTH MEXITy MaKporapame
TPaMH C TOYKH 3PEHHSI MOJICKYJISIPHOH TEOPHH.
[Tonumars BceoOUMii Xxapakrep GpyHIaMeHTallb
HBIX 3aKOHOB TPUPOJIBI M CMBICII OTPaHHYEHHUN
JUTSL 3aKOHOB MJICAITLHOTO Ta3a.

IIpUMEeHSTh TepBhIii 3aKOH TePMOANHAMHKH

K U30MpolieccaM, OTBEYaTh Ha YETHIPE BOIPOCa

0 TEPMOJMHAMHUYECKON CUCTEME B TEPMOJIMHAMU YE€CKOM
npoiiecce.

Pemate usnyeckue 3amaun Ha NMPUMEHEHHE 32 KOHOB
WIEaNTbHOTO ra3a JAJIsl HU30IPOLEeCCOB, 00b-
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€IMHEHHOTO Ta30BOr0 3aKOHA, IIEPBOTO 3aKOHA
TEPMOJMHAMUKH K H30TEPMHUUECKOMY, U300apu
YEeCKOMY, H30XOPUIECKOMY H aTHa0aTHICCKOMY
mpoLeccam, UCIOJb3ysl BHIOPaHHbBIE MOJICIH,
OTIPEICIAIONINE PELICHHE, OCO3HABAS JIOTHKY

U coJiep>KaHue NEHCTBHMA, IPEICTABISASI OTBET

B 00111eM BHJIe ¥ (MJIH) B BUJIC YKCIIA C YKa3aHUEM
Pa3MEpHOCTH; aHATM3UPOBATH MOMYIYECHHBIN pe 3yJIbTaT

TennoBble MaWWHbI. BTOpOVI 3aKOH TepMOAUHAMUKHU 7y

TIpeoOpa3oBaHye SHEPTHH B TEIJIOBBIX MaIlIWHAX.
IIpunnun neifcteus temnoBeix MamuH. KIT/[ TernoBeix
neurarenei. L{ukn Kapro. [Ipuanmm neiictBust
XOJOAUJIBHEIX MAaIlIMH M TEIUIOBLIX HA COCOB. Pemenue
3a[1a4 O TEIUIOBEIX MamKHaX. BTopoit 3axoH

TepMouHaMuKu. HeoOpaTHMOCTh NpOLIECCOB B IPUPO/IE.

HOBTOpeHI/Ie 1o Teme «Te TIoBbIe MallluHBDY

Koumponavnas paboma Ne 6
«Tennosvle mawunvl. Bmopoii 3aK0H mepmMoOuHa-MuKu»

Tembl npOEKMHBIX U UCCTEO0B8AMETLCKUX pADOM

1. Dxornoruveckue npodIeMbl HCIIOIb30BAHUS TE
IUIOBBIX MAIIMH: aHAJIU3 U CIIOCOOBI PELIECHHS.

2. XonoxunabHbIE MAIIUHbL: YCTPOHCTBO, IPUHIIMI
JICHCTBUS, NPUMEPHI IPUMEHEHHUS.

OmnpenemnsaTs OCHOBHBIE YaCTH JIIO0OTO TEILIOBOTO
JIBUTATEs], XOJIOAWIBHOW MaIlIMHbI, TETJIOBOTO HAacoca
(HarpeBaTeb, XOJIOIWIBHHK, pabodee Teo).

OOBSACHATH NPUHLINI JISHCTBUS TEIUIOBBIX Ma IIHH,
XOJIOAWIBHBIX MAIIMH, TEIUIOBBIX HACOCOB. BbuncisaTh
KIT n makcumansHO Bo3MOkHBIH KITJ] TermmoBeix
JIBUTaTeNeH, XONOIUIbHBINH K03} HUIHCHT
XOJIOJWIbHUKA, KO3 UIMEHT Iepeaa uu Tera
TEIUIOBOTO Hacoca.

Pemiath pusnveckue 3a1a4n O TEIJIOBBIX MalllK Hax,
UCTIONB3YS 3HAHUE 3aKOHOB TEPMOJMHAMH KH,
omnpezeneHni PU3NIECKUX BEIUINH, COOTHO HICHHH
MEXY GU3MUECKUMHU BEIMYMHAMH, 3aKO HOB U
YpaBHEHHUSI COCTOSHHS UICABHOTO T'a3a, BHIOPAHHBIX
MOJIENEH.

Oco3HaBaTh JIOTUKY U COIEp)KaHHe AEHCTBUM,
MPEJICTABIISS OTBET B 001IeM BHJIe U (MJIH) B BUIE
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IIpooonrcenue

OcHoBHOe cogepxaHue

OcHoOBHbIe BUAbI Y4eOHOW 1eATENbHOCTH

3. TermioBble HACOCHI: YCTPOUCTBO, MIPHHIIKIT AH
CTBUsI, IPUMEPBI IPUMEHEHMSL.

4. Bropoii 3aKOH TepMOJANHAMUKU: (OPMYIUPOB
KH, aHaJIU3 PabOThI TEIJIOBBIX MaIlIKH.

5. Urpymika «mbromas nTuukay («ntuuka XoTTa
ObIuay) — BEYHBIN JIBUTATENb?

YHCia ¢ yKa3aHHEM pa3MepHOCTH; aHAIM3UPOBATh
MOJTy4YE€HHBIA pPe3ybTar.

OOBACHATH CMBICI BTOPOTO 3aKOHA TEPMOTUHAMHU
KU B Pa3IMYHBIX HOPMYIUPOBKAX.

[IpuBoauTH MpUMEpPHI HEOOPATHMEBIX MTPOIECCOB,
XapaKTepU30BaTh MEPEX0Jl CUCTEMBI OT MOPsAKA
K Xaocy

ArperatHble cocTOosiHMA BewecTBa. PasoBble nepexoabl 12 4

Hcnapenue u konaeHcarus. CKopocTs nporecca
vcnapenus. Hacplennsiii nap. BiaxxHocTs BO3 1yxa.
M3Mepenue BaakHOCTU. Y JeNbHAsK TEIIOTA
napoo0Opa3oBanus. Kunenue. 3aBUCUMOCTD TEM MEPATypPhI
KUTIEHN OT AaBieHus. PeanbHble ra 3b1. Pemenne 3amau o
napax. CTpykrypa TBEpbIX Teu. [lnaBneHue u
KpUCTAUIM3aLuUs. Y 1eibHas TEIUIOTa TUIaBJIECHUS.
IToBepxHOCTHOE HaTskeHHE. [loBTOpEHHE TIO TEMeE
«ArperaTHble COCTOSIHUA Be 1iecTBa. Pa3zoBbie
MEPEXOIbDY

JlabopamopHvie pabomol
1. W3mepeHre OTHOCHTENBHOM BIAXKHOCTH BO3IyXa.
2. OmpeeneHne TeMIIepaTyphbl IIABICHHUS 0JI0BA

Konmponvuasa paboma Ne 7
«Aepecamuvie cocmosanus eeujecmea. Pazogvie
nepexoouLy

OnuCHIBaTh, ONPENENATh U OOBSICHATD C TOYKH 3PEHHS
MOJICKYJISIDHOH TEOPUH MPOLIECCHl U3ME HEHHS
arperaTHbIX COCTOSIHUH BelllecTBa: HcIape HUs U
KOHJICHCAIIUH, KUTICHUS, TUTABJICHUS MKPUCTAJ JI3alUH.

JlaBaTb onpeneneHus TakuX MOHATHH U HU3HUE CKUX
BEIIMYMH, KaK HACHIIICHHBII Map, a0COMIOT Has BIAXHOCTh
Y OTHOCHUTENbHAS BIAKHOCTh BO3 IyXa, TOUKa POCHI,
ylellbHas TEIUIOTa HapooOpa 30BaHusl, yAENIbHAas TeIUIoTa
KOHJICHCAINH, YeJIbHAs TEIUIOTa IUIABJICHNS BEIIECTBA,;
pa BUIbHO TPAKTOBATh CMbICH (DPM3UUECKUX BEIM YUH.

BeimonHsaTh OKCIIEPUMCHTAJIbHBIC UCCIICAOBAHUA
MpouecCoOB UCNTApCHUA, KOHACHCAIINU, KUITICHUS,
TUTABJICHUA U KPUCTAJUIN3alluN BCUICCTBA. PaccuntreiBath
KOJIMYCCTBO TCIJIOTHI, HCO6XO,HI/I'
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Tembl nPOEKMHBIX U UCCICO008AMETLCKUX PAOOM
1. Pa3znnunble MOAUMUKALNK YIIIEPOA.

2. VcniapeHue ¥ KOHICHCAIHS B IPUPOJIC.

3. IonxuMophu3M BOABI.

4. YpaBHenue Ban-nep-Baanbca: marematnieckas
3anuch, GUIMICCKUIT CMBICT KOHCTAHT, IIPUMEPHI
MPUMEHEHUSL.

5. N3y4eHue pocta KpUCTAILIOB.

6. XKungkue kpucCTabl: CTPYKTypa, CBOUCTBA, 00
JIACTH TIPUMEHEHHSI.

7. N3mepenne ko3¢ uIreHTa NoBepXHOCTHOTO
HATSDKEHHS )KUIKOCTH.

8. IToBepxHOCTHOE HATSHKEHHE B IPUPOJIE U TEX
HHUKCE.

9. KanmuisipHble SBIE€HNS B IPUPOJE U TEXHHUKE

MOe€ JIJIS TIJTaBJICHUs (MJIM KPUCTAIUTM3AIUH ), T1a
poobpa3oBaHus (MM KOHIEHCALIMH) BEIIECTBA,
YIENBHYIO TEIUIOTY [UIABJICHUS U YACTBHYIO TS
IUIOTY MapooOpa3oBaHusl.

OnuchIBaTh CTPYKTYPY TBEPIBIX TEJI, XapaKTePH
30BaTh KPUCTAJUTHMYECKUE TeNa, X OCOOCHHOCTH
Y CBOWCTBA: aHU30TPOIIHIO, TOJIUMOP(U3M,
H30TPOIIHIO.

OOBACHATH TpadUIECKyIO 3aBHCUMOCTh TEMIIepa
TYpBI BEIIECTBA OT BPEMEHHU B IIPOLIECCAX ILIABJIE
HUS ¥ KPUCTAJUTH3AIHH.

W3MepsITh OTHOCUTENBHYIO BIaKHOCTh BO3/IyXa

C TMIOMOIIBIO TICHXPOMETpa.

Pemiath pusnyeckue 3a1a4un Ha ONpeIeNieHHE Xa
PaKTECPUCTUK U CBOMCTB BCIICCTBA B Pa3JIMIHBIX
arperaTHbBIX COCTOSHHUSX, HA H3MEHEHHE arperar
HBIX COCTOSIHHI BELIECTBA.

ITonumaTth ¥ ONMMCHIBATH pas3iiniug MEXAy IMOBE
JICHUEM HJICalIbHOTO ra3a U peallbHOTO Ta3a Npu
M30IIpoLIecce, OCHOBBIBASICH HA MOJIEITH UI€ATIbHO
ro ra3a u Mojenu Ban-nep-Baanbca s peansHO
TO ra3a; pemarhb 33/1a4M O mapax.

O6BHCHHTB SIBJICHUS, CBA3AHHBIC C ITIOBEPXHOCT
HBIM HATsKCHUEM, KalTWJJIAPHBIC ABJICHUS, P€
[IaTh 331241 Ha OTH SBICHHSI.

ITpoBOIUTE CaMOCTOSITENILHBIN MTOUCK HHPOpMA
LU €CTECTBEHHO-HAYYHOTO COJIEPKAHUS C UC
MIOJTE30BaHUEM Pa3THYHbIX HCTOYHUKOB (YIE€OHBIX
TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJISPHBIX H3-
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OcHoBHoOe coaepxaHue

IIpoooncenue

OcHOBHbIe BUAbI y4eOHON [eATeNbLHOCTH

JTAaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, 00pa3oBa
TEITBHBIX HHTEPHET-PECYPCOB), €€ 00PabOTKY, aHa
JIU3, TIPENICTABJICHHE B Pa3HBIX (POpPMax B LEISIX
BBITIOJTHEHHMSI IIPOEKTHBIX U ydeOHO-HCCIe[0Ba
Tenbekux padbot mo MKT u TepMoarHamMuKe

AnekrtpoctaTtuka 20 4

Onextpu3anus Tel. [{Ba BuIa AMEKTPHIECKUX 32 PSIO0B.
IIpoBonHuKY U AndIEKTpUKU. OObsICHEHNE
JIEKTPUYECKUX SIBIECHUH. 3aKOH COXPaHEHHUs
aneKkTpudeckoro 3apsna. 3akoH Kymnona. [lpun mun
cynepro3unnu. CloxeHne 3JIeKTpHUecKuX cuil. Pemenue
3a1a4. JlabHOIEHCTBUE U OJIM3KO IEHCTBHE.
OnexTpuueckoe nose. Hanpsk€HHOCTH 2JEKTPUIECKOTO
nosst. CHUIloBBIE IMHUM 3JIEKTPH YECKOTO TIOJIS.
OpHopojtHOe 3eKkTpuyeckoe noie. Teopema ["aycca.
Pacuér HanpsKEHHOCTH MOJI1 PABHOMEPHO 3apsKEHHBIX
TIOCKOCTH, cepbl. Pa 60Ta CHIT 3JI€KTPOCTATHYECKOTO
moist. [lorenuman

1 pa3HOCTH MTOTEHIMAIOB. DKBUIIOTEHIMAIbHbIE
MOBEPXHOCTH. J{0Ka3aTenbCTBO MOTEHIUAIBHOCTH
3NEKTPOCTATHUECKOTO 1oJs. [ToTeHman mosus To Ye4HOro
3apsiaa. [IpOBOIHUKY B TOCTOSHHOM 3JIEKTPUUECKOM
nosne. Pemenue 3ana4. J{uanex TpUKu B MOCTOSIHHOM
3JIEKTPUYECKOM MoJie. J{u sneKTpudeckas
MpPOHUIIaeMOCTh. Pemenne 3amad.

OOBACHSTB dJICKTPUUCCKUE CBOWCTBA BEIIECTB,
IIEKTPU3ALMIO TeJ, TOJIIPU3ALUI0 JTUIIEKTPUKOB

U MPOBOJHHUKOB, B3aMMOJICHCTBUS 3aps0B Ha OC HOBE
aTOMapHOTO cTpoeHHs BeniecTBa. OOBSICHATD CMBICIT
Takux GU3NYECKUX MOENEH, KaK MOJI0KUTEINbHBIH U
OTpI/lLlaTeJ'lebIﬁ JJICK TPUYCCKHUEC 3apsAabl, IUTaHCTapHas
MOJIeJIb aTOMa, TOYEUHBIN 3apsil, TUHUN HANPSDKEHHOCTH
3JIEK TPUIECKOT'O 0TI, OAHOPOLHOE IEKTPHUECKOE
noJe.

BocnpounsBoauTh Gu3nUecKuii CMBICI U COACpKa HHUE
MOHSITHSA «JIEKTPUUECKOE T10JI€ KaK BHUJl Ma TEPUNY;
XapaKTepu30BaTh TEOPUH OJIM3KOIEH CTBUS U
IaJTbHOIEHCTBUS.

OOBACHSITH CMBICIT 3aKOHOB COXPaHEHHUS 3JICKTPH YECKOTO
3apsina, Kyinona; npuHuuna cyneprnosu nuu (CIoXKeHus
AIIEKTPUYECKUX CHUII); OOBSCHATD COAEPIKaHUE 3aKOHA
Kynona Ha ypoBHE B3aUMO CBSI3H (U3NYECKUX BEIUYHH.
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KOHHCHCHTOpBI. EMKOCTL IUIOCKOT'O KOHZACHCATO pa.
BHCpI‘I/ISI SJICKTPHUYICCKOTI'O I10JIs1 KOHJACHCATOpA.
HapannenLHoe 1 TIOCJICAOBATCIIBHOC COCIUHCHUA
KOHACHCAaTOPOB. HOBTOpeHI/Ie 110 TEMC <<3J1€KTp0 CTaTUKa»

Koumponvnas paboma Ne 8
«Dnexmpocmamuray

Tembl npoekmHwIX U UCCIC008AMENLCKUX PAOOM
1. UccnenoBanue CBONCTB AIIEKTPUIECKOTO 3a psijia.

2. OrmpeneneHne 3HaKa 3apsiaa IpH 3JICKTPHU3a LUH.

3. M3y4yeHue KOHCTPYKIMH 3JIEKTPOCKONA
I'. B. Puxmana.

4. Onbitel  KynmoHa 10 M3YyYeHHIO B3auMOAEHCTBUS
3apsHKEHHBIX Tel (ABYX HENOJBIXKHBIX TOUYEUHBIX
3apsiaoB).

5. [IpuMeHeHUE NPUHIUIIOB CYNEPIIO3UIIUU

B DJIEKTPOCTATHKE NIPU PEIIEHUH 3aa4.

6. VccnenoBanue NOTEHIMANA 3aPsHKEHHOTO
MIPOBOTHHKA.

7. DnekTpocTaTHUecKas 3aluTa 00 bEKTOB.

8. I'eneparop Ban ne I'paadpa: ycTpoiicTBO, MPUH LU
JEUCTBYS, IPUMEPBI IPUMECHEHUSL.

9. UzyyeHue pacnpeselieHHs 3apsJ0B Ha MOBEPX HOCTSIX
MIPOBOTHUKOB, MOJISIPU3AIIUH JUAICKTPH KOB.

10. KonzneHcaTopbl: BHIbI, YCTPOHCTBO, IPHHIIAIT

OnuckiBaTh Takue PU3NUECKUE BEITUMIHHBI, KaK
ANIEKTPUYECKUH 3apsi, HANPSDKEHHOCTD AIIEKTPU YECKOTO
TI0JIs, Pa3HOCTH MOTEHIIMAJIOB, TOTEHIIN al,
IMDIIEKTPUYIEcKast MPOHUIIAeMOCTh, EMKOCTh
KOHJIEHCATOPa, SHEPTHsI AIEKTPUYECKOTO 11015, 00BEMHAs
IUIOTHOCTB PHEPTHH AJIEKTPUIECKOTO TOJIS.

Pemare guznyueckue 3a1aqu Ha UCTIOIB30BAHUE 3aKOHA
Kynona, onpenenenue HanpaBieHus Aei CTBUS
KYJIOHOBCKHX CHJI, 331241 O paboTe 0JTHO POJHOTO
3JIEKTPUIECKOT0 N0JIsl, 00 SHEPIUU U 3a psijie
KOHJIEHCATOPa, O pacuére HAPsLKEHHOCTHU MOJIS
PaBHOMEPHO 3apsKEHHBIX IUIOCKOCTH, CQEpHI.

W3o0pakaTh  JIMHMM  HAOpsOHKEHHOCTH M SKBUIIO
TEHLUAJbHBIE [OBEPXHOCTH 3JEKTPUYECKOTO  IO-JIs
OJHOTO M JBYX TOYEYHBIX 3apsAlO0B, PaBHOMEpP HO
3apsKEHHBIX MIIOCKOCTH, ChephlL.

OmmchIBaTh pacIpeeNicHue 3apsjoB B IIPOBOTHI KaxX H
JVBIIEKTPUKAX, TOMEIIEHHBIX B OJJHOPOJ HOE
3IEKTPHYECKOE TIOJIE.

OOBSICHATD NPOLECC NOIAPU3ALHU IPOBOIHUKOB U
JIVDJIEKTPUKOB.

PemraTs u3udeckue 3aja4n o MPOBOIHUKAX

U AMDIEKTPUKAX, TOMEIIEHHBIX B IOCTOSHHOE
9IEKTPHYECKOE oI, 0 KOHIEHCcaTopax U b6aTape sx
KOHJICHCATOPOB, UCTIONB3Ys 3HAHNE: 3aKOHOB
3JIEKTPOCTATUKU, ONPEAEIECHUN (PU3NUECKUX BE JIUUUH,

COOTHOMICHUNI MIPWTTy bUZUYCCKUMEA BE-=
i i
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IIpooonrcenue

OcHoBHoOe coaepxaHue

OcHoOBHbIe BUAbI Y4eOHOW 1eATENbHOCTH

JIEHCTBUS, TPUMEPHI UCTIOJIb30BAHMSI.

11. DkcriepruMeHTaIbHOE U TEOPETHIECKOE UCCITe
JIOBaHHUE MOCJIEOBATENFHOTO U MapajjIeIbHOTO CO
€IMHEHUH KOHJICHCATOPOB

JIMYUHAMU, BEIOPAHHBIX MOJIEIEH.

Oco3HaBaTh JIOTUKY U COJIEPKaHUE IEHCTBUH,
MIPEJICTaBIISAA OTBET B 0011IeM BHJIE U (M) B BUIE
YHCia ¢ YKa3aHHEM pa3MEpHOCTH; aHAIM3UPOBATh
MOJTy4YeHHBINA pe3yabTaT

WUtoro 140 y

MpakTUKyM No NoAroToBKe K 3k3ameHy 35 4

PesepB BpemeHu 7 4

11 knacc

MoCTOAAHHBLIN 3N1eKTPUYECKUM TOK 26 Y

IlocTostHHBIN 27EKTPHUUECKUH TOK. Y CI0BUS BO3
HMKHOBEHHMS 3JIEKTpUYecKoro Toka. Hanpasnenue

U cuiia Toka. DnekTpudeckas nenb. CBOOOAHbIE HOCUTENN

3apsana. DIEeKTPUUeCKUi TOK B MPOBOJ HUKaX. BoibT-
aMIIepHasl XapaKTepUCTHKa PO BOJHUKA. 3akoH Oma Juist
ydacTKa Henu. DJIeK TPUIEeCKOe COIIPOTHBIICHHUE.

Y aenbHOE 25IEKTpUYE CKOE COITPOTHBIICHHUE.
CBepXnpoBOIUMOCTh. PacuéT cOnpoTUBIICHUSI CUCTEMBI,
coCTOALIEeH U3 HECKOJIbKUX MPOBOJIHUKOB.
ITocnenoBarensHOE

U TapajyIeNIbHOE COEANHEHUS PEe3UCTOPOB. 3Mme peHne
CHUJIBI TOKA M HAIPSKEHUS

OOBSICHATH OCHOBHBIE CBOWCTBA TAKUX JIEKTPU YECKUX
SIBIICHUH, KaK JIEKTPUYECKUI TOK, YCIIO BUsI €TO
BO3HHKHOBEHHMS, TEIUIOBOE JICHCTBHE TO Ka, HJICKTPOJIU3,
JNIEKTPUIECKUH TOK B JJICKTPO JIUTAX, ra3ax (ra3oBble
pas3psanbl), Bakyyme (3MUCCHS DIIEKTPOHOB),
HOJIYNIPOBOAHUKAX, IPO BOJUMOCTb IOJIYIIPOBOJAHHKOB,
CBEPXIPOBOJH MOCTb, IIepe3apsika KOHICHCATopa.

OnuckIBaTh 3JEKTPHUUECKHUE SBICHUS, UCTIONB3YS IS
9TOrO Takue PU3NYECKHUE BETUUMHBI, KAK PA3HOCTh
MMOTEHLIMAJIOB, HANPsDKEHNE, EMKOCTh KOH/IEHCATOPa,
SHEPTHS SJEKTPUIECKOTO TTOJIA,
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Koumponvnas paboma Ne 1
«Ilocmosinnulii snekmpuyeckuil moxk. Yacmo Iy

PaboTa 1 MOIIHOCTB 3JIEKTPHUYECKOTo ToKa. Te mioBoe
neiicrBue Toka. 3akoH Jxoyns — Jlenna. Mcrounux
TOKa. DJIEKTPOABIDKYIIAS CHiia. 3aM KHyTast
aJIeKTpUYecKas Lemnb. 3akoH OMa Jyis IOJIHOM ey,
ITone3Hast ¥ OJIHAS MOIIHOCTH TO Ka B 3aMKHYTOH LIETIH.
[Tepenaga snexrpudeckoit sHeprun. 3akoH Oma 11st
y4acTKa LeNu ¢ UcTo4 HUKOM Toka. [TpaBuia Kupxroda.
DKCIIepUMEH TalbHbIe 000CHOBAHHS JJICKTPOHHOM
IIPOBOJUMO CTH METAJUIOB M CIIaBOB. DJIEKTPUUECKUI
TOK

B UIEKTPOIUTAX. DIIEKTPOIU3 U €T0 NIPUMEHEHHE. 3aKOH
Dapanest U1 NEKTPOIN3a. DIEKTpHUIEe CKUH TOK B ra3ax.
[Ina3ma. ["a3oBbIe pa3psapl. DIEKTPUIECKUH TOK B
BaKyyMme. BakyyMmHblil 1 0f1. DlIE€KTpOHHO-ITy4YeBast
TpyOKa. DNEKTPUYECKHUIA TOK B TIOJIYTIPOBOIHUKAX.
[MonynpoBoauukoBsie nprbdopsl. [lepesapsika
koHzeHcaropa. IloBrope Hue o teme «IlocTostHHBIH
3JIEKTpUYECKU TOK». Perenne 3anau

Jlabopamophuvie pabomuol

1. Nsmepenne D/IC u BHYTPEHHETO CONPOTHUBIIE HUS
HCTOYHHUKA TOKA.

2*  HccnenoBaHue — 3aBHCUMOCTH  DJIEKTPHUYECKOTO
COIIPOTHUBIICHUS NIPOBOAHKMKA OT €r0 JUIMHBI, IUIO INAau
IONEPEYHOr0 CEYEHUs U MaTepuaa.

CHJIa TOKa, CONIPOTHBIICHUE, Y/IEIbHOE CONPOTHB JICHUE
BEIIECTBA, paboTa TOKA, MOIIHOCTh TOKa (CPeIHSs,
MrHOBEHHasl, nojiHas), 9/IC, BHyTpeH Hee CONpOTHBIICHHUE
MCTOYHHKA TOKA; HCIOJIb30 BaTh UX MPU OOBSICHCHUH
JNIEKTPUIECKUX SIBJIC HUH M PEIICHNUH 3a71ad;
UCIIOJIb30BaTh 0003HAUE HUS (PU3NUSCKHUX BEIUYUH U
eaunull pusnueckux BenuyrH B CU; npaBuiIbHO
TPaKTOBATh CMBICII HIC TTOJIb3yeMBIX (PU3NUECKHUX BETUYHH.
OOBACHATH CMBICT (pU3HYECKHUX 3aKOHOB: OMa st
yaactka nenu, [xoyns — Jlenna, OMa amst momHOH
(3aMKHYTOH) LenH, 75 y4acTKa LenH

C UCTOYHHKOM TOKa, apajes mIg DIEKTPOIN3a;
OOBSCHATH COJIEpKAHWE 3aKOHOB HAa YPOBHE B3ad
MOCB3U (I)PI3I/I'{CCKI/IX BCJIMYHH.

OOBSICHATH IPUPOAY MPOBOTUMOCTH METAIIIOB,
PacTBOPOB AJIEKTPOJIUTOB, ra30B; OOBIICHATH U OMUCHIBATD
SIBIICHUS DJIEKTposn3a (3akoH Papa Jiest), ra30BbIX
Pa3psIoB, ITEKTPUIECKOTO TOKA

B Pa3NIMYHBIX CPEAax: ra3ax, BaKyyme, Moryrnpo
BOJHHKAX, IOHUMATh U OG’LﬂCHﬂTb MIPUHIUIIBI pa60T1>1
ANIEKTPOBAKYYMHBIX M TIOJYIPOBOJHUKO BBIX TPUOOPOB, B
TOM YHCIIe TPAH3UCTOPOB. [IpOBOTUTE MpsIMBIE
HU3MCPCHUSA (I)I/I3I/IquKI/IX BC JIMYMH: CUJIbI TOKA,
HanpsHKCHUSA; KOCBECHHBIC U3 MCPCHUSA CI)I/I?;I/I“ICCKI/IX
BEJINYUH: CONPOTHBIICHUS, pA0OTHI H MOIITHOCTH TOKA;
OLICHUBATH MOTPEIITHO CTH MPSMBIX H KOCBEHHBIX
W3MEPEHHM CUIIBI TO Ka, HAMPSKEHUsI, COTPOTHUBIICHMUS,
paboThI TOKA.
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IIpooonncenue

OcHoBHOe cogepxaHue

OcHoBHble BUAbI Y4eOHOW 1eATENbHOCTH

3. OmpeneneHue 3JIEMEHTapHOTO 3apsija MPH JJIeK
TpoJu3e.

4*. M3ydeHue pabOThI HOITYIIPOBOIHUKOBOTO
oA

Koumponvnas paboma Ne 2
«llocmosannwiii anekmpuueckuii mox. Yacmo Iy

Tembl npoexmmublx U UCcIe008amMenbCKUX pabom

1. 3axkor OMa asst ygacTKa Leld U IOTHOH (3aM
KHYTOH) IeTH: SKCIIepUMEHTaIbHbIE 000CHOBAHMUS,
(bU3UYECKU CMBICH, TPAHUIBI TPUMEHUMOCTH.

2. V3mepeHnue cUiTbl TOKA M HAPSOKEHUS: ITYHTHI
1 100aBOYHBIE CONPOTHBICHHSI.

3. Pacuét norpemnoctei u3MepeHui CUIIbI TOKa
U HaTIPsDKEHUSL.

4. PacuéT cMeImaHHOTO COeJUHEHHS IPOBOIHUKOB
B 1ienu. MocTUK YHUTCTOHA.

5. CBepxnpoBOAUMOCTb: UCTOPUS OTKPBITHS,
CBOHCTBA CBEPXIIPOBOJHUKOB U MX IPUMEHEHHE.
6. IlcTOUHMKH OCTOSIHHOTO TOKA: YCTPOHCTBO,
(br3HIeckue 0CHOBBI pabOTHI, TPUMEHEHHE.

7. CiocoOBbl «peaHuMaIm) aKKyMyIIaTopa MO
OWIBHOTO Tesie()OHA Ha TIPUPOJIE.

8. CpaBHUTENBHBII aHAIU3 IEKTPUYECKUX HArpe
BaTeJIbHBIX IPHOOPOB.

BBIMOHATH SKCIIEpUMEHTAIbHBIE UCCIIEI0BAHUS
O/IC v BHYTpEeHHETO COMPOTHUBICHHS HCTOUYHUKA
TOKa; T10JIb30BaThCS aMIIEPMETPOM, BOJIBTME
TPOM, PEOCTATOM.

Pematp 3a1a4u, B TOM 4uCIIE 110 pacuéTy LiETeH,
UCTIONB3YS 3aKOoHbL: OMa Julsl y4acTKa e , 0
HOM (3aMKHYTO#1) IIeTIH, y4acTKa e ¢ UCTOYHU
KOM TOKa, 3aKoH J>xoyns — Jlenua, npasuia
Kupxroda, 3aBUCHMOCTH MeX 1y GU3NICCKUMHU
BEJINUMHAMHU IIPH [IOCJIE0BATEILHOM U Hapal
JICIBHOM COCUHCHUSAX MPOBOJHUKOB, OITPCIACIIC

HUS CONPOTHUBJIEHHS MPOBOIHIKA, PAOOTHI U MOII]
HOCTH TOKa.

OOBSICHATH YCTPOICTBO U IPUHIMI JEHCTBUS
TUIABKOTO MPEAOXPAHUTEIS, TIPHHIHITB paOOTHI
QJICKTPUYCCKUX OCBECTHUTCIIBHBIX U HArpeBaTeCiib
HBIX IPUOOPOB, ra30pa3psAHbIX YCTPOUCTB,
HUCTOYHUKOB ToKa, DJIT, momxymnpoBoAHUKOBOTO
JIM0/1a, TPAH3UCTOPA, IPAKTHIECKHE IPUMEHEHHS
MOJIYIPOBOJHUKOBBIX ITPUOOPOB.

CobmroaTh rmpaBuia 6€30IMacHOCTH NPH padoTe
C UICTOYHUKAMHU TOKa, UBMEPUTCIIbHBIMU HpH6O
pamu, GBITOBBIMI/I SJICKTPOHArpeBaTCIbHBIMU
npudopamu.

[ToHnmarp rpaHuIBl IPUMEHUMOCTH 3aKOHOB
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9. VerpoiicTBa JUIS 3aIUTHI AIEKTPUYECKIX

nemnei.

10. Ilepenmaua snexrpudeckoii sneprun. Koadhu muent
noreps u KITJT JIOIL.

11. TIpaBuna Kupxroda: pusmueckuii CMbICII,
[IpUMEHEHHUE IPH PeIIeHuH 3a1ad.

12. 3akon ®apanes st IMeKTposn3a: (GU3NUE CKUH
CMBICTI, IPIMEHEHHE TIPH PEIICHUH 3a1ad.

13. TlpumeHeHUe 3IEKTPONU3a B TEXHUKE.

14. Ta3oBble pa3psaabl: BUIBI, YCIOBUS BOSHUKHO BEHUS,
IIpUMEHEHHe.

15. DnekrpoBaKyyMHbIE IPUOOPHI: YCTPOICTBO,
¢du3udyeckue 0CHOBBI pabOTHI, IPUMEHECHUE.

16. M3yueHue npuHIHUIIA JCHCTBHS SHEprocoepe
TaIOIINX JIAMIL.

17. CsoiicTBa p—Nn-mepexona.

18. HccnenoBanue 3aBUCUMOCTH MIEKTPHUECKOTO
COIPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATypBhI.

19. BunonspHbIE U IOJIEBBIE TPAH3UCTOPBI: YCTPOHCTBO,
¢du3uYecKue 0CHOBBI pabOTHI, IPUME HEHUE.

20. TIpesoanexrpudeckuii 3QdeKT U ero mpuMeHe HUue B
TEXHHKE

Owma, Jlxxoyns — Jlenna, 3akona @apanest s
3JIEKTPOJIU3A.

[IpencraBnare pe3ynbTaTbl M3MEPEHUH C TOMO LIbIO
Tabnui, rpadUKOB ¥ BBIABIATE Ha OTOH OC HOBE
SMIUPHUYECKHUE 3aBUCUMOCTH: CHJIbI TOKAa OT HalpsuKEHHs
MEXJy KOHLIAMH YdYacTKa IeMH, CO IPOTUBIICHHS
MPOBOJHHMKA OT €ro JUIMHBI, IUIOUIA AU MONEPEYHOTO
CeueHMs U MaTepuana.

OOBACHITH HA3HAYCHUE IIYHTA U JIOTIOJIHUTEIb HOTO
pe3ucTopa Npu U3MEPEHUH CHIIBI TOKA U Ha MPSDKEHHS B
ANIEKTPUYECKOH LEeNH; TpaQUKH 3aBUCUMOCTH TIOJIC3HOMH,
3aTpadeHHOl MomHocTH Toka, KITJ[ nctounuka Toka ot
Harpy3Ku; croco Obl yMeHblIeHUs Ko duieHTa

nmoteps JIDII

n yBesmuenust KIIJl nuHum anexkrponepenadn; nepenady
NIEKTPUYECKON SHEPTUH OT UCTOUYHUKA TOKA K
MOTPEOUTEIIO

MarHuTtHoe

none 12y

MarunutHoe B3aumojelcTBie. MaruuTHoe noie.
Mupyxuust marautHoro nois. Cuna JlopeHua.
Jluann marautHOM nHAYKMH. KapTuas! Mmaruut
HbIX nonel. 3akon buo — CaBapa — Jlamnaca.

XapakTeprn30BaTh MarHUTHBIE B3aNMOICHCTBUS
M CBOMCTBA ITOCTOSHHBLIX MArHUTOB.

[ToHnMatk cMbICT TaKuX (PU3NIECKUX MOJEICH,
KaK MarHUTHas CTpeJIKa, TMHUM MarHUTHOM WH-
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OcHoBHOe cogepxaHue

OcHoBHble BUAbI Y4eOHOW 1eATENbHOCTH

Pemienue 3aay 0 IBMKEHUH 3apsKEHHBIX YACTHULL
B MarHUTHOM noJje. LIMKI0TpoH, Macc-CIeKTpo
rpad, MI'I-renepatop. JlelicTBue MarHUTHOTrO IO
JIsl Ha IPOBOAHUK ¢ TokoM. Cuiia Amnepa. Mar
HUTHOE B3aUMO/ICHCTBUE TPOBOJHUKOB C TOKAMH.
Enwmanna cuiter Toka — ammep. [eiictBie Maraut
HOTO N0JISL Ha PaMKy C TOKOM. DJIEKTPOIBUIaTellb
IIOCTOSIHHOTO ToKa. ["anbpBaHOMeTp. IuHAMUK.
MarnutHsie cBo¥icTBa BemecTBa. [loBTOpenme

o Teme «MarHutHoe nose». Perenue 3agay

Koumponvnas paboma Ne 3
«Maenumnoe noney

Tembl npoeKmHbIX U UCCIE008AMENLCKUX PADOM
1. CBoiicTBa MMOCTOSIHHBIX MATHUTOB.

2. OneIThl OpcTesa 1 AMIepa o U3y4eHHIO Mar
HUTHBIX SIBIICHUH.

3. IlonyueHue 1 aHAJIN3 KAPTUH MAarHUTHBIX 110
nei.

4. 3axon buo — Caapa — Jlamnaca: ¢pusndeckuit
CMBICII, IPUMEHEHHE TIPU PEILICHUH 3a/1a4.

5. Huxnorpon, MI'JI-renepaTop U Macc-CEKTpo
rpad: ycTpoicTBO, Ppr3nuecKre OCHOBBI PabOTEHI,
IIPUMEHEHUE.

6. ITpuHIMT MarHUTHON (POKYCHPOBKH ITYYKOB 32
PSOKEHHBIX YaCTHIL.

JIyKIIUH, OTHOPOHOE MAarHUTHOE TIOJIE.
Haxonute HampaBneHne TUHII MarHUTHON HH
JIyKIIUU BOKPYT MPOBOJHHUKA C TOKOM C ITOMOILBIO
npaBuiia OypaBurKa (IIpaBoro BUHTA).

OO0BsACHITH cMbICT 3aKkoHa bro — CaBapa — Jlan
Jlaca U 3armchiBaTh € €ro MOMOLIBIO (POPMYITBI IS
pacuéra Mojysell BEKTOPOB MHAYKIIMA MarHUT
HBIX TOJIEH, CO3JAHHBIX TOKAMH B IIPSMOJIMHEH
HOM IPOBOJHUKE, TOHKOM KOJIbLIE ¥ COJICHOH/IE.
OnuckIBaTh MArHUTHBIE B3aMMO/I€HCTBUS TIPOBOJL
HUKA C TOKOM U IIOCTOSIHHOTO MarHuTa, IBYX Mpo
BOJIHUKOB C TOKaMH, JIEHCTBUE MArHUTHOTO MOJIS
Ha JBIKYIYIOCS 3apsHKEHHYIO YacTHILy, OTpesie
JISITh MaTHUTHYIO COCTaBIIIONTYIO cuiibl JIopeHIa,
JIBIDKEHHE 3aPsDKEHHBIX YaCTUI] B MATHUTHOM 10
J1e, OOBSCHAT IPUHIMII pabOTHl YCTPOMCTB, HC
MOJIB3YIOLIHUX 3TO SBJIEHUE (LIMKJIOTPOH,
Macc-criekrporpad, MI'[I-reneparop), mMpUHIIAIT
MarHUTHOH (POKYCHUPOBKH ITyYKOB 3apsSHKCHHBIX
JaCTHI.

BocnponsBoauTh TMHUU MarHUTHON MHAYKIIUH
BOKPYT IPSAMOJIMHEHHOTO ITPOBOJIHUKA, BUTKA

U KaTYIIKU C TOKOM.

OOBACHSTH 3aBUCHMOCTb CHJIBI, ICHCTBYIOLICH Ha
MIPOBOJHUK C TOKOM CO CTOPOHBI MarHUTHOTO IO
JI51, OT CHJIBI TOKA M JUTMHBI Y4acTKa IIPOBOTHUKA;
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7. JIBrKEHUE 3apsKEHHBIX YaCTHIl B MArHUTHOM
roJie 3eMJIH: paJlalliOHHbIE 1105ICa, TIOJISPHbIC
cUsiHUS, MarHUTOC(epa 3emin.

8. MaruuTHbIE IM0JIs [IAHET, 3BE3]1, MEK3BE3THOM
CpembL.

9. CriocoOsI oTpe/ieNIeHns €TUHHILIBI CHIIBI TOKA —
amriepa.

10. DnexTpoaBUraTeny MOCTOSHHOIO TOKA!
YCTPOHCTBO, (pu3nUecKrue OCHOBBI Pa0OTHI, IPHME
HEHHE.

11. CtpenoyHble 3IEKTPOU3MEPUTEIbHBIC IPUOOPHI:
YCTPOICTBO, (hU3NUECKUE OCHOBBI paOOTHI, IPUMEHE
HHE.

12. JIuHaMUK: YCTPOUCTBO, PU3HIECKHUE OCHOBBI
paboTHI, MpUMEHEHHE.

13. CgolicTBa aua-, napa- u peppoMarHeTHKOB.

14. Anamu3 kpuBoii Ctonerosa.

15. ®deppomMarHeTUKu: 1OMEHHasl CTPYKTypa, TeM
neparypa Kiopu, npumMeps TpruMeHeH S

OTIpEIeIISATh MOIYJIb M HAIIPaBIIEHUE CHUIIBI AMIIe
pa, MarHUTHOH cocTaBisAromel cuisl JlopeHna.
OnuceIBaTh MarHUTHBIE SIBJICHHS, HCIIONB3YS Ta
KHe U3MYecKHe BEJIMYMHBI, KaK CHJIa TOKa, MO
JTyJTb MHAYKIUH MarHUTHOTO TOJIs, cuia Jlopen
1a, cuiia AMIiepa, MarHuTHasl IPOHUIIAEMOCTh BE
[IECTBA; UCIOJIb30BaTh 0003HAYCHUS PU3HMUYCCKUX
BEJIMYMH U eAuHUI] pusndeckux BenndyuH B CU;
MPABIIIFHO TPAKTOBATH CMBICI HCIIOJIb3YEMBIX
(hU3NUECKUX BEIUYHH.

OnuceIBaTh ASWCTBHE MAarHUTHOTO TOJIST HA PaMKY
C TOKOM, OOBSICHATH HPUHIIMIT ICHCTBUS DJIEKTPO
JIBUTATEIIS IOCTOSIHHOTO TOKA (Ha MOJICTIH).
OOBACHITH NPUHILIUI IEHCTBUS TAIbBAHOMET

pa — YCTpOWCTBA B H3MEPUTEILHBIX IPUOOpax
(ammepmerpax), THAMHKA.

XapakTepHu30BaTh MarHUTHBIE CBOMCTBA BEIIECTB
B 3aBUCUMOCTHU OT UHTCHCHUBHOCTHU B3al/IMOZLCI7I
CTBUSI C MATHUTHBIM TI0JIEM, MATHUTHYIO TIPOHHI
HacMOCTh BECIICCTBA, OIMUChIBATH SABJICHUA T'UCTC
pe3unca, OCTaTOYHON MHITYKITUH, MATHATHO-MSIT
KHE€ ¥ MAaTHUTHO-XECTKHE (peppOMarHeTHKH;
IIOHUMATh CMBICJT KO3pHHTHBHOﬁ CHUIJIBI.

Pemars 3amaun, ucnons3ys onpenenenus Gpun
YECCKHUX BCIIMYHUH, xapaKTepmy}oumx MArdmuTHOC
rmoJsie

AneKTpoMarHuTHas

MHAYKUMA 12 4

Omnpitel apanes. OTKPBITHE 3JEKTPOMATHUTHON
uaAykud. DJ1C MHAYKIUY B IBIXKYIIEMCS TIPO-

OO0bBsICHATH OnBITHI Dapasiest Mo U3YUSCHHUIO IJICK
TPOMArHUTHON MHIYKIIMH, IPOBOJUTH UX JKCIIE-
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OcHoBHOe cogepxaHue

OcHoBHble BUAbI Y4eOHOW 1eATENbHOCTH

BOJIHUKE. MarHUTHBIN MOTOK. 3aKOH 3JIEKTpOMar
HuTHOU mHAyKuuu. [IpaBuno Jlenna. Buxpesoe
anekrpudeckoe noje. MunykruBHocts. CaMouH
JOyKLUs. DHEPrHsi MAarHUTHOTO 1oJIs ToKa. [1oBTO
penue mo remaM «MarHuTHOE TOJIe», « IEKTPO
MarHuTHas HHAYKOusy. Pemenne 3amaq

Jlabopamopnuie pabomol

1. Usy4enune sSBICHHS DJIEKTPOMArHUTHON MH
IYKIUH.

2*. 3y4eHue [eicTBUS MarHUTHOTO II0JIS Ha
IIPOBOJHHUK C TOKOM.

3*. COopKa dIIEKTPOMarHuTa U U3y4eHHe IPUHIN
T1a ero JeHCTBUS

Koumponvnas paboma Ne 4
«DnexmpomacHUmMHAs, UHOYKYUS»

Tembl npOEKMHBIX U UCCTE008AMENLCKUX PAOOM
1. OnwiTel Papanes mo 0OHAPYKEHUIO SIBICHUS
JIEKTPOMArHUTHOU UHAYKLIUY.

2. M3roroBneHue yCTaHOBKH AJISL JEMOHCTPALUU
SIBIIEHUS 3JIEKTPOMArHUTHON NHITYKIHH.

3. 3aKoH 2s1eKTpOoMarHuTHOM UHAyKun Papa
nest — MakcBemta: QU3HIecKHil CMBICI, IpHMe

HEHHE TPU PEIICHUH 3a/1a4.
4. Ilpumenenne npasuia Jlenna.

PUMEHTAITBHYIO IPOBEPKY, OOBACHATH PE3ybTa
TBI SKCIIEPHMEHTOB.

OnuChIBaTh AMEKTPOMArHUTHBIC SBICHUS, UC
MOJIB3Ysl AJISL TOTO TaKue PU3MUECKHE BEJINYU
HbI, Kak DJC HHIYKINHA, MAaTHATHBIA TTOTOK, UH
JIYKTHBHOCTb, SHEPTHUSI MATHUTHOTO TOJIST; HC
MOJTE30BaTh 0003HAUCHUS (PUBNIECKHUX BETMIUH
U eZMHUI pu3ndeckux Bennuud B CU; npaBuib
HO TPaKTOBaTh CMBICI UCIIOIB3YEMBIX (hH3Hde
CKHUX BEJTUYMH.

Onpenensath 3HaK MarHuTHOTO oToka 1 D/1C uH
JTYKIHH.

OOBSICHATD Takue (HU3UIECKUE SBICHUS, KaK
BO3HMKHOBEHHE CTOPOHHHX CHJI B JIBHKYIIEMCSI
MPOBOIHHUKE B MATHUTHOM TOJIE, BUXPEBOTO JJIEK
TPHUYICCKOI'0 MOJIAA IPU UBMCHCHUNW MarHuTHOI'O
110J1d, CaMOMHIYKIIUH.

DopMyIMpPOBaTh 3aKOH JJIEKTPOMATHUTHON UH
YKIUH, TIpaBuiio JIeHa; BoCpon3BOIUTh CMBICTT
TIOHSTHUS «3JIEKTPOMATHUTHOE MOJIE.

HaxoanTh HampaBieHHe HHAYKIIMOHHOTO TOKA

¢ IoMoI1IbI0 npaBmia JIeHna.

OmnpenensaTe HHAYKTUBHOCTD JUTMHHOTO COJICHOU
J1a; OOBSICHATS SIBIICHHE B3aUMHON MHAYKIHH

U CMBICIT KO3 (QHIIMEHTA B3aUMHOM WHITYKIIUH;
BBIBOJUTE (popMyIry Aist pacuéra SHEepruu Mar-
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5. DnekTpoarHaMHYECKUH MUKPOQOH: YCTPOH
CTBO, U3HUYECKHE OCHOBBI PabOThI, PUMEHEHHE.
6. M3yueHue siBICHHS CAMOUHYKITHH.

7. Buxpesble Tok# (Tokd DPyKo0): YCIOBUS BOSHUK
HOBEHHSI, IPUMEPHI y4€Ta U IPUMEHEHHS

HUTHOTO ITOJIA.

Pemrate 3a1a4¥, UCII0JIb3YyA 3HAHUA ABJICHUA

1 3aKOHa BHGKTpOMaFHPITHOﬁ HWHAYKONH, OIIPEaAC
JICHUH (l)I/I3I/IIIeCKI/IX BCIIMYHUH

MexaHuyeckue

Koneb6aHus 9 4

Mexanundeckue kojie0aHus. Y clIOBHS BOSHUKHO
BEHMS CBOOOIHEIX Konebanuii. Kunemarnka xoie
OarenpHOrO ABMKEHUs. Pemrenne 3ama4. Junamu
Ka kosebaTenpHOro NBMKeHMs. [IpeodpazoBanue
SHEPTUH MPU MEXaHUYECKHUX KoJiebanusax. Mate
MaTHYECKHH MasSTHHUK. 3aTyXaroIIue U BBIHYK
JeHHbIC KoJieOaHus. Pe3oHanc. MeTo/1 BEKTOPHBIX
nuarpamm. ABTokosiebanus. PemeHue 3apa4

OOBSCHATH TaKHE MEXaHHIECKHE SBICHUSI, KAK
MeXaHHUYECKHEe KoJieOaHus (CBOOOIHbIE, 3aTyXak0
IIKe, BEIHY)KICHHBIC, PE30HAHC), U OTIPEACIIITh
MX OCHOBHBIE CBOWCTBA.

OnuchIBaTh MEXaHUICCKUE SBICHHUS, UCTIONb3YS
JUTSL 3TOTO TaKue (PU3NYCCKUE BEIUYHHBI, KaK I1e
PHO/I, IMKIIMYIECKask 4acTOTa, aMILTUTYa, (hasa
Kone6aHm71, KHHETHUYCCKas, NOTCHIMAJIbHAA U

Koumponvuas paboma Ne 5
«Mexanuueckue xonebanusny

MeXaHU4YeCKast SJHEPTUH TPH TAPMOHHUYECKUAX KO
neOaHusIX; UCIOJIb30BaTh 0003HaUCHHS (HU3UUC
CKHUX BEJIMYMH U €MHUIL PU3HIECKHX BETUUNH

Tembl npoekmuwix U uCcie006amenbCKux pabom
1. DxcnepuMeHTaIbHOE UCCIIEA0BAHUE PA3INUHBIX
KOJICOATENIbHBIX CUCTEM.

2. INomy4enne 1 aHAIN3 ypaBHEHHI FapMOHIYE
CKHUX KOJeOaHUH JUIsl pa3HbIX KONeOaTeIbHBIX CH
CTEM.

3. Pemenwne 3a1ad o KMHEMaTHKe U JUHAMUKE
KoJIeOaTeNIbHbIX JIBIKEHUI.

4. JluHaMU4eCKUil U SHEPreTUUECKUi CIIOCOObI MO
JyYeHUs 3aKOHOB JIBIDKEHHS KOJIeOaTeTbHBIX CH
CTEM.

B CU; mpaBHILHO TPAKTOBATH CMBICIT HCITOJIb3Ye
MBIX (DU3NYECKUX BEIUYHH.

OOBSICHATD CMBICT TAKUX (U3NIECKUX MOJICICH,
Kak KoJiebaTelbHas CUCTeMa, IPY>KUHHBIH U Ma
TEMaTUYECKUI MasTHUKH, TADMOHUYECKUE KOJIC
0OaHUs; ONUCHIBATHL MEXaHHUYECKUE KOeOaHust
MPY>KUHHOTO U MaTEMaTUIeCKOTO MasSTHUKOB.
OOBSICHIATE CBOOOHEIE, 3aTyXaOIINE, BRIHYKICH
HBIC KOJICOaHHs C SHEPIeTHUECKOM TOYKH 3PEHUS;
OTHKCHIBATH MTPe0Opa30BaHHE IHEPTUH MPU CBOOO
HBIX TAPMOHUYECKUX KOJICOAHHSIX.
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IIpooonncenue

OcHoBHOe cogepxaHue

OcHoBHble BUAbI Y4eOHOW 1eATENbHOCTH

5. Pe3oHaHcC: yca0BUsI BOSHUKHOBEHHUSI, PE30HAHC
HbIC KPUBBIC, OOBSICHEHHUE, TPUMEPHI MTOJIC3HOTO
HCIIOJIb30BaHMS U BPEIHOTO JCHCTBHUS.

6. MeTo BeKTOpHBIX tuarpamm. Pe3onanc cme
LICHUS U PE30HAHC CKOPOCTH.

7. CBolicTBa aBTOKOJIC0ATEILHBIX CHCTEM.

8. ABTOKONICOAHHS B TIPUPOJIC U TEXHHKE.

9. CeiicMuueckue koiebanus. MccnenoBanne
CTPOCHHUS 3eMITH U TUIAHET C UCTI0Ib30BaHHEM
CEeMCMHUECKHX KOJIeOaHu i

[ToHnmatp cMbICn ypaBHEHHH TaPMOHUYECKHX KO
neGaHuii; OOBICHATH UX COJCPKAHUE HA YPOBHE
B3aUMOCBSI3U (PU3UYECKUX BEJINYHH.
Hcmonp30BaTh METO BEKTOPHBIX JHarpaMM JULs
OTIHCaHHUS SBJICHUS Pe30HaHCca B KoJieOaTeIbHbBIX
CHCTEMaXx; OMKICHIBATH aMILJIUTYIHO-4aCTOTHYIO
XapaKTePUCTHUKY KOJIeOaTeIbHONH CUCTEMBI, TIPO
BOJIUTH aHAJIU3 3aBUCUMOCTH BXO/ISIIUX B HEE BE
JIMYHH.

[TpuBONTH MpUMEPHI NPOSIBIICHHUS PE30OHAHCA, aB
TOKoJIeOaHuiT; pacCMaTPHBaTh PE30HAHC CMeEIIe
HUS ¥ PE30HAHC CKOPOCTH, UCIONB3Ys METO]] BEK
TOPHBIX JMarpamMM; OTIMYHs aBTOKOJICOaHHUH

OT YCTaHOBHMBLINXCS BEIHY)KICHHBIX U COOCTBEH
HBIX KOJICOaHUI1; OOBSCHATH SIBIICHHE PE30OHAHCA
C DHEPreTUIECKOM TOUKH 3pEHHSI.

Pemiath pusnyeckue 3a1a4n 10 KHHEMATHKE

U IMHAMUKE KoJieOaTeIbHbIX IBUKCHUI, B TOM
YHCIIe MPYKUHHOTO M MaTEMATHIECKOTO MasITHH
KOB, UCTIOJIb3Ys 3HAHUE OTpeieieHui husnye
CKUX BEJIMYMH, aHATUTHYCCKHX 3aBUCHMOCTEH
(dopmyn) Mexxay HUMHU, BEIOPaHHBIX (PU3HIECKUX
MOJIENEH.

[TpuBOMTH PUMEPHI UCIIONIB30BAHUS KoJie0a
TEJIbHBIX CUCTEM B TEXHHUYECKUX YCTPOMCTBAX;
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MMOHUMATh (PHU3UUECKUE OCHOBBI HX paOOTHI
Y IPUHIIAT JCHCTBUS

OneKkTpoMarHuTHble kone6aHusa 114

CBO0OOIHBIE 3JIEKTPOMArHUTHBIE KosleOaHus. Y paBHeHHE
rapMoHHUYEeCKHX Kojebanuii. @opmy sa TomcoHa.
[Iponecchl npu rapMOHUYECKUX KO JIEOAHHUSIX B KOHTYpE.
[Tepemennsriii Tok. MicTod HUK TEPEeMEHHOTO TOKA.
AKTUBHOE COTIPOTHUBIIC HHUE B LIEMTH IEPEMEHHOTO TOKA.
JeiicTByromie 3HaYE€HUS CHIIBI IEPEMEHHOTO TOKa 1
MIEpEMEHHO o HarpsbkeHus. KonaeHcarop B nenu
nepeMeHHO To Toka. KaTyika HHIyKTUBHOCTH B IIETH
repe MEHHOT'O TOKa. BBIHYK/ICHHBIC 3JIEKTPOMAarHUT HbIE
konebanus. Pe3onanc. 3akoH OMa IS SJIeKTPUYECKOM
LMK IEPEMEHHOT0 TOKa. Mol HOCTh B 1IETTH
nepeMeHHOT0 ToKa. [Ipou3BoACTBO, epenaya u
norpebIeHHe AIEKTpUIecKoi sHep run. Tpanchopmarop

Koumponvnas paboma Ne 6
«DnexmpomazHumusie KO1eOAHUAY

Tembl BPOEKMHBIX U UCCILEO08AMENbCKUX PAOOM

1. Mero/ aHAIOTUH TIPH U3yYEHUH MEXaHHICCKHUX U
SIICKTPOMArHUTHBIX KOJIeOaHMUIA.

2. IlonyueHne u aHanM3 ypaBHEHUs TapMOHHMYE CKHX
KOJIeOaHUIl B 3JICKTPOMArHUTHOM KoJjeba TeIbHOM
KOHTYpE.

OOBSICHATH pU3NUECKHE SIBJICHUS, JISKAIIE B OC HOBE
CBOOO/IHBIX 2JEKTPOMArHUTHBIX KOJIeOaHMH

B K0JIe0aTeIbHOM KOHTYpE, OIyUeHUs IEpeMeH HOro
TOKa, TIepelaunl IeKTPHIecKoi 3Hepruu. OMICHBATH
SIBJICHUS B K0OJIeOATEIbHOM KOHTYpPE, UCIIONIb3YS IS
9TOTO Takue (GU3WIECKHE BEITMIH HBI, KaK 3apsj
KOHJIGHCATOPa, CUJla TOKa, €M KOCTb KOH/IEHCaTopa,
HHIYKTUBHOCTB KaTYIIKH, SHEPTUs KoIeOaTenbHO
3JIEKTPOMArHUTHON CUCTEMBI, MOIIHOCTD B LIETIH
MEepeMEHHOT0 TOKa, K03()(HUITMEHT MOIIHOCTH;
UCTIOIb30BaTh 0003HA YEHUS (PU3NUECKUX BEIUUUH U
eauHuI puzuue ckux BennuuH B CU; npaBuiibHO
TPAKTOBATh CMBICT HCIOIB3YEMBIX (PU3MIECKHUX BETHIMH.
OOBSICHATB NPOLIECCH IPOTEKaHUS IEPEMEHHOT0 TOKa B
eI C aKTUBHBIM COTPOTUBIICHHEM, CMBICT TAKIX
(u3HUYeCKUX BEIMYMH, KaK JIei CTBYyIOLee 3HaYCHIE
CHJIBI IEPEMEHHOI0 TOKA, AeCTBYIOIEE 3HAUCHUE
MIEPEeMEHHOT0 HATPsl KEHUSL.

OOBACHATD NMPOLECCH B KOJIEOATEMHEHOM KOHTYPE C
SHEPreTHYECKOM TOUKYU 3pEHUs, B3aUMOCBS3H 3apsaia
KOHJIGHCATOPa M TOKA B IIETIH, MPOLIECCHI

B LIENU IEPEMEHHOIO TOKA C KOHAEHCATOPOM, Ka-
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IIpooonncenue

OcHoBHOe cogepxaHue

OcHoBHble BUAbI Y4eOHOW 1eATENbHOCTH

3. Meron BekTopHBIX quarpamm. Konagencatop,
KaTylIKa U PE3UCTOP B IETIN IEPEMEHHOT0 TOKa.
4. Pe3oHaHC B KOHTYpE: YCIIOBHS BO3HUKHOBEHUS,
pE30HAHCHBIE KPUBEIE, OOBSICHEHNE, TIPIMEHEHHE.
5. Meton BekTOpHBIX muarpamm. Pe3onaHc Toka
1 pe30HaHC HaIpsHKEHHS.

6. 'eHepaTop NMEPEeMEHHOT0 TOKa: YCTPOUCTRO, (b1
3UYECKHE OCHOBBI pabOThI, IPUMEHEHHE.

7. CpaBHUTENBHBINA aHAJIN3 XapaKTEPUCTHK COBPE
MEHHBIX T€HEPaTOPOB MEPEMEHHOTO TOKA.

8. TpanchopmaTop: ycTpoiicTBo, pusuueckue oc
HOBBI pa60T1>1, INPpUMCHCHHC.

9. CnocoOb! yMEHBIIEHUS IOTEPb YHEPIUU NIPHU €
nepenaue Ha OOJIbIINE PACCTOSHHUS.

10. IToTepu sHepruu B TpaHchopMaTope U Croco
OBl UX YCTpaHEHHUS.

11. DKONIOTHYECKHU YHUCTHIC BUIABI YHEPTETUKH

TYHIKOI HHIYKTUBHOCTH, UCIIOJIb3Ysl METOJ BEK
TOPHBIX AMarpaMM; Pa3bsCHITH MOHATUS EM
KOCTHOTO, HHAYKTUBHOT'O U IOJHOTO CONPOTUB
JICHUH.

OnuchIBaTh SIBICHUS BEIHYKJCHHBIX 3JEKTpOMAr
HHUTHBIX KOJIeOaHHUH, pe30HaHca B KOHTYpE, UC
I0J1b30BAaTh IS ONUCAHUS aMIUIUTYAHO-4aCcTOT
HYIO XapaKTepUCTUKY K0J1e0aTeIbHON CUCTEMBI,
aHanmu3upoBath rpaduk AUX, onpenensiTs pe3o
HAHCHYIO YaCTOTY CUCTEMBI; U3y4aTh PE30HAHC TO
Ka M pe30HAHC HATPSDKSHUSI.

IToHMMAaTb CMBICI ypaBHEHUs TAPMOHUYECKUX KO
nebaHuii B KOHTYpe, popMmynsl ToMcoHa.
OnuchIBaTh NPUHIUI PabOTHI U YCTPOICTBO reHe
paropa IepeMeHHOT0 TOKa, IPUBOANTH XapaKTe
PHUCTHKH COBPEMEHHBIX T€HEPATOPOB; OOBSICHATD
cXeMy Iepenaydd AEKTPHIECKON SHEPTUH, TIPHH
1 paboTel TpaHcopMmaTopa.

Hcnonb30BaTh METOA BEKTOPHBIX JHArpaMM Ui
OIMCaHMA MPOLIECCOB B KOJIeOaTEeNbHOM KOHTYpE,
BbIBOJIA 3aK0Ha OMa /ISl [IeTTH ePEeMEHHOTO
TOKa.

Pemarp ¢uzndeckue 3a1aqu, UCIONB3Ys 3HAHUE
ornpeneneHui GU3NIECKUX BEIIUYUH, AaHATUTHYE
CKUX 3aBUCHMOCTEH ((OopMyIT) MEX1y HUMU
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MexaHun4yeckue 1 3neKTpoMarHMTHble BOSHbI 4 4

Mexanndeckue BOJTHBI. Y paBHEHHE TapMOHHYE CKOM
Oeryieil BOJHBL 3BYK. DJIEKTPOMAarHUTHbIE BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH. CHEKTp
9JIEKTPOMArHUTHBIX BOJH. [IpHHINIIBI pa IUOCBS3U U
TEJIEeBUICHUS

Tembl npoexmHuIX U UCCIE008AMENLCKUX pADOM

1. UccnenoBanue 0ocCOOCHHOCTEH U XapaKTEPUCTHK
3BYKOBBIX BOJIH.

2. TlpuMeHeHHe YIbTPa3ByKa B TEXHHUKE.

3. DXO0NOKaTOpHI: YCTPOUCTBO, PU3UYECKHE OCHO BBI
paboThI, TPIMEHEHUE.

4. M3mepenue myMoBOro (oHa U OLEHKA BIUSHUS
YPOBHSI ITYMOBOTO 3aTrpsI3HEHHS Ha 310POBbE JIIO JeH.

5. Omsitel I'epria 1o 06HApYKEHUIO HIEKTpOMAr
HHUTHBIX BOJIH U U3YYEHHIO UX CBOHCTB.

6. VccienoBaHue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH

C TIOMOUIBIO MOOMIIBHOTO Tene(oHa.

7. DOnexkrpomarautHoe uznydeHune CBU-neun.

8. CHexTp 3NIEeKTPOMAarHUTHBIX BOJH: JHAa30HBI YaCTOT
(IUTMH BOJIH), UICTOYHUKH U3ITyYCHUH, IPU MEHEHHE.

9. BnusHHE 31IEKTPOMArHUTHOTO U3ITy4eHHUS Ha
OpTaHM3M 4eJoBeKa.

10. M3oOperenue panuo: ucciaenosanus A. C. ITo mosa u
I'. MapkoHmu.

11. Bupasl u DpUMEHEHUE PAAUOCBS3Y.

OOBSICHATH BOSHUKHOBEHHE MEXAHUYECKUX

U 3JICKTPOMArHUTHBIX BOJIH M OTIPENIENIATh UX OC HOBHBIC
CBOICTBA.

OnuckiBaTh MEXaHUYECKUE M DJICKTPOMATHUTHBIC BOJIHBI,
UCTIONB3YS U1 ATOTO Takue (PU3NYECKUE BEJTMYNHBI, KaK
JUTAHA BOJIHBI M CKOPOCTh €€ pac MPOCTpaHEeHNS,
HaNpPsHKEHHOCTD AJIEKTPUYECKOTO TOJIS, HHAYKIIHS
MarHUTHOTO TIOJISI; OTIPEACIIATh (PU3HYCCKHIE BEIINIHUHBI,
HCIIO0JIB30BaTh UX 000 3HaueHus U eauHuLbsl B CH.

[TomydaTs 1 aHaTM3UPOBATH YPAaBHEHHUE TAPMOHHU YECKOU
Oeryliei BOIHBI, pacIpOCTPaHAIONIEHCS B
TIOJIOKUTEFHOM HaIlpaBJICHHU OCH X; aHAIN3U POBAaTh
YpaBHEHHUS JICKTPOMArHUTHOH BOJIHBI. OOBACHATH
YCIIOBUSI PAacIIpOCTPAHEHUS 3BYKa, IPHBOTUTE H U3y9aTh
pa3UYHbIC XapaKTEPUCTH KK 3BYKa.

[ToHrMaTh OCHOBHBIE TIOJIOKEHUS M BEIBOJIBI TEO PUU
Makcsena, 00bSICHITH, OCHOBHBIE CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH, B3aUMOCBSI3b JJIMHBI BOJHEI H
YaCTOTHI JIEKTPOMArHUTHBIX KoJieOa HUH.

OnucelBaTh  WKaJly 3JICKTPOMAarHUTHBIX  BOJH, Xa
PaKTepu30BaTh CBOWCTBA BOJH PAa3/IMYHbIX 4acTOT (IJIMH
BOJIHBI);  NPHUBOMUTH  IPHMEPHl  HCIOIb30BAa  HHUS
3JIEKTPOMArHUTHBIX BOJIH Pa3JIMYHBIX [UAala 30HOB.
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12. OcobeHHOCTH Tepeayy 3ByKa H U300paKeHHMA
C MMOMOIIIBIO PAJTHOBOIH

OOBSICHITH OCHOBHBIE MIPUHIIUAIIBI PATHOCBSI3H

U TeJieBUACHUS (TIPOIIeCChl iepeayn U mpuéma
paaro- ¥ TEICBU3UOHHBIX CUTHAJIOB), OCOOCHHO
CTH TIepeiauy 3ByKa M H300paKeHHS.

ITpoBOUTE CAaMOCTOSITEBHBIN MOUCK HHPOPMA
1M €CTECTBEHHO-HAYYHOTO COJIEPIKAHMUS C HC
MOJTE30BaHUEM PA3TUYHBIX HCTOYHHKOB (YISOHBIX
TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJSPHBIX U3
JTaHWH, KOMIBIOTEPHBIX 0a3 TaHHBIX, 00pa3oBa
TEJIbHBIX HHTEPHET-PECYPCOB), €€ 00paboTKy, aHa
T3, TIPEJICTABIICHNE B PAa3HBIX (POpPMax B HEISIX
(hopmMupoBaHus COOCTBEHHOW TIO3UIMH 0 U3y4ae
MOH TeMe H BBIIIOJIHEHUS TPOCKTHBIX U y4e0
HO-HCCIIeIOBATENbCKUX paboT 10 U3yUIEHHIO MeXa
HHUYCCKHUX U JJICKTPOMAariMuTHBIX BOJIH

leomeTpuyeckas

Ucrounuky cBeTa. 3aKOH MPSIMOIMHEHHOTO pac
IIPOCTPAHEHUs CBETa. 3aKOH OTPaKEHUS CBETA.
IMocTpoenne n3o0paskeHni B IIIOCKHUX 3epKajax. 3aKoH
IIPEJIOMJIEHHS] CBETA Ha FPaHUIIE pa3jena IByX
H30TPOITHBIX OJTHOPOAHBIX MPO3payHbIX cpea. Jucnepcus
cBeTa. SIBjeHuE [I0JHOTO BHY TPEHHETO OTPaKEHUSL.
JInnsel. Tonkue nuH3bl. DOKyCHOE paccTOSIHYUE U
onruyeckas cuia JauH 3bl. [locTpoeHue uzobpaxeHui,
€03/1aBacMbIX

ontuka 11y

OOBACHATH OCHOBHBIE CBOMCTBA TAKMX ONTHYE CKUX
SBIICHUH, KaK MPSIMOJIMHEITHOE paclpoCcTpa HEHUE CBETA,
OTpa)XCHHE U MPEIOMIICHHE CBETA, TOJIHOE BHYTPEHHEE
OTpa)keHHE CBETA, TUCIIEPCHUs CBETA.

OOBSACHSITH CMBICIT 3aKOHOB: MPSIMOJIMHEHHOTO
pacnpoCTpaHEeHus CBETa, HE3aBUCUMOCTH CBETO BBIX
IIy4KOB, OTPAKEHUS CBETA, IIPEIOMIICHHS CBETA;
MMOHMMATh TPaHUIIBI UX IPUMEHUMOCTH.
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TOHKUMU JIMH3aMHU. ['11a3 u 3peHue. Onruueckue
IpuOOpbI

JlabopamopHvie pabomol

1. OmnpeneneHue mokasaress IPEIOMICHUS CTEKIIA

2*, Onpenenenue HOKyCHOTO PacCTOSIHUS coOupa Iolei
JIMH3BI

Temvl npoekmubix U Uccie008amenbCKux pabom

1. 3aKoHBI TEOMETPUUECKON ONTHKH: SKCIICPUMEH TAIbHOE
u3ydeHue, (HOPMYIHPOBKH, MPUMEPHI HC MOJb30BAHUS,
TPaHUIIbI IPUMEHUMOCTH.

2. Tloctpoenue n300paxeHus B chepruIecKux 3ep Kajax.

3. KonctpynpoBanue kaMepbI-00CKYypHI U ITOy4e HHE C
€€ OMOIIBIO H300paKEHHH.

4. M3roToBileHUE KAJIEHIOCKOIIA.

5. OmnbiTel HploTOHA IO HAOTIOICHUIO U H3YIEHHIO
JHCIEPCUH CBETA.

6. [IpuMeHeHHE YrONKOBBIX OTpaxkareneit, 000

POTHBIX U TIOBOPOTHBIX IPH3M.

7. Mupaxwu, paayra: ycjaoBUsl BOSHUKHOBEHHS

U 00BsICHEHHE.

8. TlonHoe (BHYTpEHHEE) OTpak€HHE CBETA: YCIO BHSA
BO3HHKHOBEHHSI, 00BSCHCHUE, IPUMEHEHHE.

9. AOeppauyH JIMH3: YCIOBHS BOSHUKHOBEHHUS,
00BsCHEHHE, CIIOCOOBI yCTPaHEHHSI.

10. Onruyeckue WILTIO3HU.

11. JdedekTsl 3peHUs U UX KOPPEKLUL.

OOBACHSITH CMBICI TaKUX (PU3UYECKUX MOJIEIICH, KaK
TOYCYHBIA HCTOYHHK CBETA, CBETOBOM JIyd, OJHOPOAHAS U
M30TPOIHAS CPEa, TOHKASI JINH3a; HCIIOIB30BaTh HX IIPU
H3YYCHUH ONTHYCCKHUX SBICHHUM.

OnuChIBaTh ONTHYECKHE SBICHUS, HCIIONB3YS JAJISI TOTO
Takue pu3nYecKue BeIMUMHbBI, Kak a0CO JIIOTHBIH U
OTHOCHTEIILHBIN TTOKa3aTeNH MpesioM JIeHHs, HOKyCHOe
PACCTOSsIHUE U ONTHYESCKAs CHJIA JIMH3bI, KO3 durmeHt
MOTIEPEYHOTO YBEITUUCHUS, YTIIOBOE YBEIUUCHNUE;
UCIIOJIb30BaTh 0003HAYeHHST (PU3HIECKUX BEITNIHMH U
eaunull pusnveckux Be uuuH B CU; mpaBuiIbHO
TPaKTOBATh CMBICII KC TTOJIb3yeMbIX (PU3NUECKHUX BEITUYHH.
IMpoBomuts mpsiMble H3MepeHUst  (GOKyCHOro pac
CTOSIHUSI COOMpAIOIIEH JINH3BI, KOCBEHHBIE U3ME PEHUS
ONTHYECKOW CHJIBI JIMH3BI, OLEHUBATH II0 TPEHIHOCTH
MNpsAMBIX U KOCBCHHBIX H3MepeHHI>’I.

CTpouTh N300paKeHNs, CO3AaBAEMble TOHKUMHA
COOHMpAIOIIMMK U PAaCCEUBAIOIIUMHE JIMH3aMHU,
OTIPENeNATH X0/ JIydell MU IOCTPOSHUH M300pa yKeHHUI
B TOHKHUX JIMH3aX, UCIIOJIB3Ys (POPMYITY TOHKOH JIMH3BI.

BBINOTHATD KCIIEpUMEHTANIBHBIE HCCIEA0BAHMUS 3aKOHOB:
HPSIMOJIMHEHHOrO PaclpOCTPaHEHUs CBETA, IPEIOMIICHUS
CBETa; BBIIOJHATH IPOBEPKY JAHHBIX 3aKOHOB Ha
IpuMepe NPeIoMIICHUs CBETa

B JIMH3€; BBIABIIATH Ha ATOM OCHOBE 3MIMPHYE CKYIO
3aBUCUMOCTD YyIJIa IPEJIOMIICHUS ITyuKa
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OcHoOBHbIe BUAbI Y4eOHOW 1eATENbHOCTH

12. Ontudueckue npuOOPEI: YCTPOHCTBO, (hU3HUE
CKHE OCHOBBI pabOTBHI, YIJIOBBIE YBEINYEHUS, IPU
MEHEHHE.

13. Teneckon Hetorona n Teneckon Kemnepa:
YCTPOHCTBO, (PU3NYECKHE OCHOBBI Pa0OTHI, IPHUME
HEeHHe

CBETa OT yIJIa €ro MaJeHUs; OOBIACHATH NOJIY4YeH
HBIE Pe3yJIbTATHI U JIENIaTh BHIBOJBI.

OnuceIBaTh NpOLECC MOTYUYEHUS 3pUTEIHHOTO
N300paKeHNs], yCTPOHCTBO YEIIOBEYECKOTO Iia3a
KaK ONTHYECKOW CHCTEMBI, 0COOCHHOCTH YeJIOBE
YeCKOTO 3peHHsI, BOSHHKHOBEHHUE e(HEKTOB 3pe
HUS ¥ CIIOCOOBI MX HCTIPABIICHUSL.

PaccmarpuBaTh HEIOCTATKH peasibHBIX JIMH3 (che
PHYECKYIO I XPOMAaTHUECKYIO adeppalin) U CIo
cOOBI UX YCTpaHEHHSI.

[Tonumath mpUHLKI AEWCTBUS ONTUYECKUX
pUOOPOB M YCTPOHCTB: KaMePBI-00CKYPEI, TII0
CKHUX 3€pKaJl, IPU3MbI, IOBOPOTHOU M 000POTHOU
IIPU3M, YTOJIKOBOT'O OTpaXKaTes, CBETOBOIOB, CO
Ouparolleil U paccenBarolei JIMH3, MPOCSKIIMOH
HOTO anmapara, oroamnmapara, MUKPOCKOIIA, TE
JIECKOIIa, UCIIOIb3YEeMBbIE TIPH MX PabOTe 3aKOHBI
TeOMETPUYECKON ONTHKH.

Pemare guzndeckue 3a1aqn, UCMONB3Ys 3HAHUE
3aKOHOB I'€OMETPUYECKOHN ONTUKU

CBoicTtBa BonH 16 4

Bonnosoii ¢pont. Ilpunuun Iroiirenca. Ilonspu 3amus  O6bACHATH 3aKOHBI OTPAKEHHUS M MPEJIOMIIEHHS BOJH,
BonH. METepdepenuus BonH. MuTepdepen mus cBeTa.  mcmonb3ys npuHui I roiirenca. [IpuBOANTL IpEMEPHI
Hcnone3oBanue uHTEppepeHn B on TUKe. JUpakius  npupoaHbIX ABICHUH, 00y CIIOBJIECHHBIX OTPAKEHUEM H
ceera. Merop ['toiirenca — MIPEIOMIIEHHEM BOJIH.
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®penens. Pazpemaromias cnocoOHOCTh ONTHYE CKOM
cucteMsl. Jludpakiuonsas pemérka. ITo Bropenue o
TeMaM «MeXaHn4ecKne KoiIeOaHus»,
«DeKTpOMarHuTHbIe KojaeOaHus», «MexaHuue CKUue u
3JIEKTPOMAarHUTHbIE BOJHBD», «['€OMeTpHU ueckast ONTUKa,
«CBoiicTBa BoH». Pemnienue 3amau

Jlabopamopnas paboma
O1eHKa JAJTMHBI BOJIHBI CBETA PA3HOTO IBETA

Konmpoavnas paboma Ne 7
«Mexanuueckue u 31eKMPOMASHUMHBLE BOTHBLY,
«I'eomempuuecxas onmuxay, «Ceoticmea 8onny

Temvl npoekmubIX U UCCIEO08AMENLCKUX pADOM
1. Ipunmun Trodirenca u npuHnun Iroiirenca —
@penens: GopMynmUpOBKH, 0OBICHECHUE, TPUME HEHHE.

2. IIpumeHeHHe NOSIPOUIHBIX IIEHOK.

3. Ionyuenue u aHamu3 UHTEPHEPEHIIMOHHBIX UIU
(hpaKIMOHHBIX KapTHH.

4. Omnsit OHra no HabmoNeHNIO HHTEpdEpeHINH
CBeTa.

5. Habmonenue u nzyuyenue xoaew Herotona.

6. Paznuunble nHTEpdEpEHINOHHBIE CXEMBI.

7. IlpocBernéHHas onTuka: (GU3NUECKUE OCHOBBI,
IpHMEHCHHE.

8. MHuTepdepomerphl: ycTpoicTBO, HU3HUECKIE
OCHOBBI PabOTHI, IPUMEHEHHE.

DopmynupoBaTs TpuHIUNGI [ 1oiirenca u ['toiiren ca —
®peHens, MPUBOIUTH MPUMEPHI UX UCIIOJb 30BaHUS.

OnuceIBaTh CBOMCTBA BOJIH, UCTIONB3YS TSI TOTO TaKne
MOHATHS U PU3HYECKHE BEJIMYUHBI, KAK HHTEHCUBHOCTh
BOJIHBI, Pa3HOCTD XOa, BOJIHOBOM IIyT, INTIOCKOCTH
MOJISIPU3AIMK; IPABUIIBHO TPAK TOBAaTh CMBICI
UCTIOJIb3YEMbIX TOHATHI ¥ (PU3HUYE CKUX BEJINYHH.

IIprBOAMTE YCIOBUS, KOTOPBIM JOIDKHBI YIOBIET BOPSITH
KOT€PEHTHBIC HMCTOYHHKH; PACCMATPUBATH CXEMY OIIbITa
IOnra mno HaOmozeHuto UWHTEpPEpPEeH LUU  CBETA;
HAOJFO/aTh  BO3HMKHOBEHHME HMHTepde  PCHIHMOHHON
KapTUHBI B TOHKUX IJIEHKAX, Kojen HeloToHa.

IMonyuats  ¢opmyny, MO3BOJSIOLIYIO  OIPENEISITh
TOJIOXKEHNS HHTEP(HEPEHIHOHHBIX MAKCIMYMOB B CXEMe
IOHnra; onuceiBaTh NPUMEHEHUE JHH3

C MOKPBITUAMHU B BUJIE TOHKUX IUIEHOK B IIPOCBET JIEHHOM
OITHKE.

OOBACHSTH TaKKe CBOMCTBA BOJIH, KaK MOJISpU3a 1M,
uHTephepeHys, Tudpakuus; IPUBOAUTH IPUMEPEI
UHTeP(EPEHIIMOHHBIX ¥ TU(PAKIIOH HEIX KapTHH;
(opMyIHpOBaTh yCIOBUS HHTEP(E PEHIHOHHBIX
MaKCUMYMOB 1 MUHHUMYMOB, YCJIO BUS TOJIy4€HHs
J(pakIHOHHON KapTHHBI. OTHCHIBATE TU(PPAKLIUOHHYIO
KapTHHY Ha ILeJY, Ha AU(GPaKIMOHHON pelIETKe,
UCIIONB3Ys NpHH 1 ['tolirenca — @penens;
OIIPEAENATh YCIOBHSA
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IIpooonrcenue

OcHoBHoOe coaepxaHue

OcHoOBHbIe BUAbI Y4eOHOW 1eATENbHOCTH

9. I'paHUIBI TPUMEHHUMOCTH T€OMETPHIECKOMN OII
TUKH. [Ipenen pasperieHus ONTHIECKUX IpHOo
poB.

10. M3yueHre ocoOeHHOCTEH M300paXKEeHUH, MOy
YaeMbIX C TOMOIIBIO Pa3IMYHBIX TU(HPAKIHOHHBIX
PELIETOK.

11. OnpenerneHue crieKTpaabHBIX TPAHULL UyB
CTBUTEIBHOCTH YEIOBEYECKOTO IJIa3a.

12. Vcnonb30BaHKe MPU3M U AH(PPAKIIMOHHBIX
PEnIéTOK B CIIEKTPAIEHOM aHaJIM3€e CBeTa

JTU(GPaKIUOHHBIX MAKCUMYMOB 1 MUHUMYMOB.
OOBSICHATD YCIIOBHUE, IPH KOTOPOM MOYKHO HC
10JIb30BATh 3aKOHBI T€OMETPUYECKOH ONTHKHY;
OLIEHUBATh NpeJel pa3pelieHus (pa3pelaonyo
CIOCOOHOCTB) ONMTHYECKON CHCTEMBI.

Pemare ¢usnueckue 3agauu Ha OCHOBHBIE TTIOHS
TUS ¥ (POPMYJIBI BOJHOBOH ONTHUKA

AneMeHTbI TeOpUM OTHOCUTENBLHOCTU 4 Y

IlocTynats! ciennanbHOM T€OPUK OTHOCUTEIHHO CTH.
OTHOCHTENBHOCTh OHOBPEMEHHOCTH COOBI THIA.
3ameIeHHEe BPEMEHHU U COKpallleHUe JJIUHBL. 3aKOH
cioxenns ckopocteit B CTO. Macca, uM IysiibC 1 SHEpTHst
B CTO

Tembl npOEKMHbIX U UCCTEO08AMENLCKUX pAOOM

1. OmnbiT Maiikenscona — Mopiu 1o oOHapy»x e HUIO
«3(pUPHOTO BETpay.

2. CpaBHUTENBHBIN aHANN3 IPUHIMIIOB OTHOCH
tenpHOCTH ["anmunest n DiHmTeliHa.

3. D¢ddexrsr CTO u ux oObsCHEHHE.

4. «ITapamokc OIU3HELIOBY.

OnwuckiBaTh NPOTUBOPEUUS MEXY TIPUHIIUIIOM
OTHOCUTENILHOCTH ["anuies u 3aKOHaMH AIIEKTPO
JTUHAMUKH.

DopMynUpoBaTh MOCTYJATHI CIIELUAIBLHON TEO PUU
OTHOCHUTEIILHOCTH, Pa3InYie MPUHIUIIOB OT
HocuTenbHOCTH [anunes u Oinireitna. OOBICHATH
OTHOCHTENILHOCTH OJTHOBPEMEHHOCTH COOBITHIH, TEUEHUS
(IPOMEXYTKOB) BpeMEHH, PO CTPAHCTBEHHBIX
MIPOMEKYTKOB Kak cineicTuit u3 nocrynaros CTO;
paccMaTpuBaTh AaHHbIC SIBJIC HUSL HA IPUMEpaX C IBYyMs
HaOII0IaTEeNAMH U IBIOKYILUMCS OOBEKTOM B Pa3IMUHBIX
cucTeMax OTCU€Ta; ONMUCHIBATH JUIS ABHKYIIUXCS
00BEKTOB



€¢T

5. CpaBHHTeJ’ILHLIﬁ aHaJIn3 KJIIaCCUYCCKOTO U pe
JIATUBHUCTCKOI'O 3aKOHOB CJIOXKCHHUSL CKOpOCTeﬁ

3aMe/IJICHUE BPEMEHH («I1apaioKc OJIU3HELIOBY),
COKpaIlleHHE JIJTHHBL.

OOBACHATH 3aKOH ciioxeHus ckopocreit B CTO,
COOTHOIIEHHE KIIACCHIECKOT0 H PEISITHBUCTCKOTO
3aKOHOB CJIO’KEHUS CKOPOCTEH.

[ToHnmarp xapakrep 3aBUCHMOCTH, CBS3bIBAIO
mIeit peIATHBHCTCKUE YHEPTHIO M UMITYJIbC YaCTH
16l C €€ Maccoi; OOBACHITh HU3UUCCKUI CMBICIT
BEJIMYHH, BXOJISIIUX B COOTHOILIEHUE ((HOpMYILy)
DOHHIITEHHA.

DopmynupoBaTH BEIBOABI U3 COOTHOIICHUH, CBSI
3BIBAIOIINX YHEPTHIO, UMITYIbC U Maccy B CTO

KBaHTOBas dmsmka. CtpoeHme atoma 12 v

PaBnoBecHoe TeroBoe n3nyuenue. ['unoresa Ilnanka.
dotorddext. 3akoHbl PoTorddekTa. YpaBHEHHE
Onnmreiina mis Gorospdexra. Kop myckymsipHo-
BOJIHOBOM nyanusM. JlaBnenue ceeta. ['unoresa ne
bpoiins. [Tnanerapnas Mmoneins aro Ma. [lepBblii moctynar
Bopa. [IpaBuiio kBanToBa HuUst opoUT. BTOpoii moctynar
Bopa. Cniektps! uc myckanus u noraouieHus. Jlazepsr u nux
[IpUMEHEe HHe

Temvl npoeKMHBIX U UCCIE008AMENLCKUX PAOOM

1. «YnprpaduoneroBas KaTracTpodar: MPUINHBI
BO3HUKHOBEHUs, Tunore3a [lnanka.

2. OmnpiTel CTONETOBA IO OOHAPYKESHHIO U U3y4e HHIO
CBOICTB BHeIIHero Goroaddexra.

OnwuckiBaTh NPOTUBOPEYUS MEKTPOAUHAMHKH
MakxkcBesuia ¥ SKCTIEpUMEHTAITLHO OTKPBITHIX 32
KOHOMEpHOCTEHN U3JIy4eHHUsI B KOPOTKOBOJIHOBBIX
NMana30Hax JUIMH BOJH, COJepKaHue runore3sl [lnanka,
MOJIOJKUBIIIEH Ha4Yajl0 KBAHTOBOM MeXa HHKE.

OOBSICHITH OCHOBHBIEC CBOWCTBA TAKUX KBAHTO BBIX
SIBJICHHUM, KaK PABHOBECHOE TEIIOBOE M3y YCHHE,
(dhororddekt, cBETOBOE AaBICHHE, TIOTJIO IEHUE U
HCIyCKaHKue cBeTa aroMamMu. POPMYITHPOBATH 3aKOHBI
(dororddekra, ypaBHe HHE DUHINTESHHA IS
doroaddekra, mocrynarel bopa, mpaBuna KBaHTOBaHHS
OpOHT, AHAITM3UPO BATh XapaKTep 3aBUCUMOCTEH MEXIY
(bH3HUYCCKN MU BEJIMYNHAMH B 3THX 3aKOHAX.
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IIpooonncenue

OcHoBHOe cogepxaHue

OcHOBHbIe BUAbI Y4eOHOW fAeATenbHOCTH

3. 3akoHbI (oTOd(hPEeKTa: FIKCIIEPUMEHTAITEHOS
n3ydenue, GopMyIUpOBKH, KJIACCHUECKOE M KBaH
TOBOE 00OOCHOBAHMUS.

4. YpaBHenus Ditnmrelina s porodpdekra: du
3MYECKHH CMBICI, TPUMEHEHHUE MTPH PELICHUH 32
nad.

5. BakyymHBIH (OTO2JIEMEHT: YCTPOHCTBO, (hU3N
YecKHe OCHOBBI pabOTHI, IPUMEHEHHE.

6. Bayrpennuii porosddekt: ycroBus BOHUKHO
BEHUs, 00bSICHEHHE, IPUMEHEHHE.

7. OnbiThl JleOeneBa mo 0OHapyKEHUIO TaBICHUS
cBeTa.

8. KopmyckynsipHO-BOJIHOBOM JyaH3M H €T0 dKC
MEpUMEHTAJIbHBIE 00OCHOBAHHSI.

9. OnBITHI 110 0OHAPYKEHUIO AU(DPAKIIUHU FIEKTPO
HOB.

10. OnpiTer BaBmiioBa 1mo 0OHapyKEeHUIO KBAHTO
BBIX ()IIyKTyaluii cBeTa.

11. CpaBHHTENBHBIN aHAIN3 PA3TUYHBIX MOJIENEH
aToma.

12. OmbiTel Pesepdopaa no paccesnuto anbda-da
CTHILI.

13. DkcnepuMeHTaNnbHOE NOATBEPKICHUE ITOCTY
naroB bopa.

14. 3yueHne CreKTpoB U3Ty4EHUs U MOTII0
LICHUS.

Hcnonp30BaTh Takke (U3HUESCKUE MOJICTH, KaK
KBaHT, IUTaHETapHasl MOJIENTb aTOMa, CTaIllHoOHap
Hasi opOWTa, MPY U3yUYCHUN KBAHTOBBIX SBJICHUM,
(hU3HNUECKUX 3aKOHOB, BOCIIPOU3BEICHUU HAYIHO
r'0 METO/Ia TIO3HAHUS TIPUPOIBI.

OnuceIBaTh KBAHTOBBIE SIBIICHUS, UCIIONB3YS IS
9TOTr0 Takue (GU3NICCKHE BEITUYMHBI U KOHCTAH
TBI, KAK CKOPOCTB AJIEKTPOMATHUTHBIX BOJH, JITH
Ha BOJIHBI U YaCTOTA U3JIyUEHHS, SJHEPTHsI KBAHTA,
nocTostHHas I1naHka; CImonbp30BaTh 0003HAUYCHHS
(DU3HUYECKUX BEJIMYMH U SAMHUI] PU3NIECKUX BE
mnuuH B CH; npaBHIIbHO TPAKTOBaTh CMBICII HC
MOJIb3yEMBIX (PU3UYECKUX BEITHYHH.

OnuckIBaTh IBOMCTBEHHYIO PUPOJTY CBETA, 00H
SICHATH €€ Ha OCHOBAaHMM TUIIOTE3bI e bpoins;
MMOHUMATh 0COOEHHOCTH MHUKPOOOBEKTOB, H3y4ae
MBIX KBAHTOBOM MEXaHHUKOM, HEBO3MOXKHOCTh
MOJIHOCTBHIO OMHUCATh UX C IOMOIIBIO KOPITYCKY
JISTIPHOY WITM BOJTHOBOW MOJIENH; TPUBOIUTH IIPH
MEpHI SBJICHHUH, TOATBEPKAAIOLINX KOPITYCKY
JIIPHO-BOJTHOBOH JTyaJii3M, IPAUMEPHI SKCIIEPH
MEHTOB, MTOJITBEPKIAIONINX TUTIOTE3Y e bpoiimns.
ITonnMaThs 0COOEHHOCTH ONMUCAHUS COCTOSTHUS MU
KpOOOBEKTa; OOBSICHSATH B3aUMOCBSI3b (hn3mde
CKHX BEJINYHH B COOTHOIIEHHSIX HEOTIPEeIEIEHHO
creii ['eiizenOepra.
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15. AHaiu3 3HEPreTUYecKoil JuarpaMMbl aToMa
BOJIOpOJIA.

16. MeTox crieKTpajibHOro aHanusa: GU3nUEcKue
OCHOBBI, IPUMEHEHUE.

17. Jlazepsl: yCTPOHUCTBO, PU3MUECKHE OCHOBBI pa
0O0TBI, TPUMEHEHUE

IMonnMath BceoOHii Xapaktep GyHIaMEHTAIb
HBIX 3aKOHOB (3aKOH COXPaHEHHsI SJHEPTHH, dIIEK
TPHUYECKOTO 3aps/a) U TPAaHHIBI IPUMEHUMOCTH
YaCTHBIX 3aKOHOB (3aKOHOB (oTo3(ddeKTa, TOCTY
natoB bopa u ap.).

OOBACHITH OCHOBHBIC TIOJIOKEHUsI Teopun bopa
JUISL aTOMa BOJOPO/1a, UCIIOIb30BaTh SHEPreTHIe
CKYIO TMarpamMMy JJisl OObSICHEHHS CIIEKTPOB HC
IIyCKaHUs U NOIJIOLIEHHsI aTOMa BOAOPO/a; PO
LIECChI U3MEHEHUS SHEPTHH Spa C IOMOLIBIO €ro
SHEPreTHYECKOH InarpaMMBl.

IToHMMAaTh PHHIMIT IEHCTBHS JIa3€POB, IPUBO
JTIUTh IPUMEPHI UCTIOJIb30BAHUS COBPEMEHHBIX JIa
3€PHBIX TEXHOJIOTUH.

Pemare guznyueckue 3amaun, UCIONB3Ys 3HAHUE
ypaBHeHHs DitHITelHa 1 hoTodddekTa,
nocrysaros bopa, npaBuia KBaHTOBaHHS

opour

ATOoMHOe sigpo. dne

MeHTapHble YacTuubl 16 4

Cocras sapa. SnepHble cuabl. DHEPrus CBsI3H
aTOMHOTO si/ipa. PanoakTHBHOCTb. 3aKOH paguo
aKTUBHOTrO pacnaza. [IpuunHbl paguoakTHBHOCTH.
Anbda- u 6era-pacnianpl. [IpaBuna cMmerienus.
SnepHsle peakuuy. JleneHue u CUHTES sIEp.
SnepHas sHepreTrka. Meropl perucTpanuu
HMOHU3UPYIOIIUX SAEPHBIX U3lyueHui. bruonoru
4ecKoe JeHCTBUE PalMOaKTUBHBIX U3Iy4eHUI.
Ho3umerpus. DneMeHTapHble yacTulpbl. OyHaa-

OOBACHATH OCHOBHBIE CBOMCTBA TaKMX KBAHTO
BBIX SIBJICHUH, KaK paliOaKTUBHOCTb, PaJHOaK
TUBHBIE H3ITy4eHHs, anbga- 1 OeTa-pacnampl,
sIEpHBIE peaKiuu, HOHU3NPYIOIIee U3IIyUeHue,
[IPeBpaIeHUs 3JIEeMEHTapHbIX YacTHll, GyHaa
MEHTAaJIbHbIE B3aUMOAEHCTBUSL; yKa3bIBaTh IPU
YUHBI PaJHOaKTUBHOCTH.

[ToHumarp 1 0OBSACHATH CMBICT TaKuX (U3NUe
CKUX MOJIENIe, KaK TIaHeTapHas MOJIENb aToMa,
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IIpooonncenue

OcHoBHOe cogepxaHue

OcHoBHble BUAbI Y4eOHOW 1eATENbHOCTH

MeHTaJIbHbIe B3auMoencTeus. [loBropenue o te
MaM «KBaHToBas ¢usuka. CTpoeHue aTomMa,
«ATOMHOE 5171p0. DJIeMEHTapHbIE YaCTUIIBI».
Pemenue 3anau

Jlabopamopnvie pabomol

1. 3mepeHne ecTeCTBEHHOTO paJIMaliiOHHOTO (o
Ha JI03UMETPOM.

2. OmnpenesnieHre yIeIbHOTO 3apsiia YacTUIIBI IO €€
TpeKy B kamepe Bunbcona

Koumponvuas paboma Ne 8
«Keanmosas guzuxa. Cmpoenue amomay,
«AmomHoe 20po. DiemenmapHvle Yacmuybly

Tembl npoeKmHbIX U UCCIE008AMENLCKUX pADOM
1. Victopust 0OHApyXEHHUS 3JCKTPOHA, TPOTOHA
U HelTpoHa.

2. OTKpBITHE U UCCIIEIOBaHMS PaAHOaKTUBHOCTH.
3. PasmoyriepoHbIii METOI AaTHPOBAHUS: PHU3H
YECKHE OCHOBBI U IPUMEHEHHE.

4. SInepHble peakTOphl: YCTPOHCTBO, husnueckue
OCHOBBI pa0OThI, TPUMEHEHHE.

5. ATOMHas SHEpreTHKA: JOCTHKESHHS, IKOJIOTH
YeCcKue MPoOIeMbl, HAIIPABJICHUS PA3BUTHSL.

MIPOTOHHO-HEHTPOHHAs MOJIENIb aTOMHOTO A/pa,
KareJabHast MOJIeNb Spa.

OnuchIBaTh KBAHTOBBIE SIBIICHHS, UCTIONB3YS JJIs
3TOTO Takue pU3NYECKHUE BEIMUYUHBI 1 KOHCTAH
TBI, KaK aTOMHAsl €IMHUIIA MACCHI, 3apsA0BOE

M MaccOBOE YncCla, T1e(eKT Macc, SJHEPTHUs CBI3U
U yZAeJbHasl SHEPTHsI CBA3U aTOMHOTO s/pa, Iepu
0J1 TIoJTypacmaa, OrJIoMEHHAs 1032 U3ITY4eHHS,
MOIITHOCTh NOTJIOMIEHHON 103bI, KOADPHUIIUESHT
OHOJIOTHYECKOW aKTUBHOCTH, SKBUBAJICHTHAS J10
3a; UCTIOJIb30BaTh 0003HAYCHHUST (PU3HUYECKHX BE
JIMYUH U eTuHUL pu3nueckux BenuuuH B CU,
MPaBUIIBHO TPAKTOBATH CMBICI HCIIOJIBb3YEMBIX
(hU3MYECKUX BETHYHH.

IToHMMAaTh CMBICIT PU3UYECKHX 3aKOHOB IS
KBaHTOBBIX SIBIICHHI: 3aKOHOB COXPAaHEHHS DHEP
MU, SJIEKTPHYECKOTO 3apsiia, MaCCOBOTO U 3aps
JIOBOTO YHCEJI, 3aKOHA PATOaKTHBHOTO Pacraa,
MPaBHJI CMEUICHHS TIPH PaJANOaKTHBHBIX pacra
Jlax; OOBSACHATH COJCPIKAHUE 3aKOHOB Ha YPOBHE
B3aUMOCBSI3U (PU3UUECKUX BEJINYHH.

Pazmmuare GpyHIamMeHTanbHbIe B3aHMOCHCTBNS,
OTKPBITHIE B IPUPOJIE, TI0 UX OCOOEHHOCTSIM, B3au
MO/JICHCTBYIOLINM 4aCTHIIaM, HOCUTEIISIM B3aHMO
JICHCTBUIT; MOHUMATh TIPUHSTOE JelieHne (Kiaccu
(hUKAIHIO) DIIEMEHTAPHBIX YaCTHII.
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6. JleTeKTOpbl HOHU3UPYIOLINX W3TyYSHHH:
YCTPOHCTBO, (pU3nvecKrue OCHOBBI PA0OTHI, IPHME
HEHHeE.

7. MeTo.ipl 3alIHUTHI OT PAANOAKTHBHBIX H3ITY
YEHHH.

8. OnpeneneHre 6eTa-akKTUBHOCTH MPOO pa3iny
HBIX CTPOHUTENILHBIX MATEPUATIOB, YYACTKOB Teja
YenoBeKa

3amuceIBaTh 3aKOH PaJHOaKTUBHOTO PACIajia, uc
MIOJTB3YS HOHSATHE «IIOCTOSHHAS PACTIagay.
ITpoBoUTE U3MEPEHUS €CTECTBEHHOIO pajualu
OHHOTO (DOHa, TOHUMATH IPHHIIUI ACHCTBUS 10
3UMeTpa.

Pemate gusnueckue 3a1aun, NCHONB3Ys 3HAHUE
(hu3MYECKUX 3aKOHOB U MOCTYJIAaTOB, ONpeese
HUI (DM3MYCCKUX BEIUYHH, aHATUTHYCCKUX 3aBH
cumocTeit (popmMyi), BRIOPAaHHBIX (PU3HYSCKUX
MOJIENEH.

ITprBOAUTE IPUMEPHI IPAKTHIECKOTO HCIIOJIB30
BaHUs 3HAHWI O KBAHTOBBIX SBJICHUSAX U (hH3HIC
CKHX 3aKOHaX; IPHMEPHI BIUSIHUS PaJ0aKTUB
HBIX U3JTy9eHHI Ha )KUBBIE OPTaHU3MBI; UCIIONb
30BaTh 3TH 3HAHUS B TIOBCEAHEBHOM )KU3HU —

B OBITY, B y4€OHBIX LETISX.

[Tonmmate ocHOBHBIE TPUHIUITEL paboTel ADC,
MU3MEPHTENBHBIX JO3UMETPHUECKUX TIPHOOPOB,
(usHyecKue OCHOBBI X PabOTHI, UCIIOIb30BAH
HBIC [IPU UX CO3JaHUU MOJICIU U 3aKOHBI (DH3UKU.
PaccMaTpuBaTh METOABI PETHCTPAIINI HOHU3HPY
IOIUX PAJHOAKTHBHBIX SACPHBIX U3ITyICHHUIT; Me
TOJBI 3aLIUTHI OT PA3HBIX BUIOB PaJHOaKTUBHOTO
U3JTy4EHUSL.

Pemarp ¢usndeckue 3a1aqu, UCMONB3Ys 3HAHUE
3aKOHOB: PaJIMOAKTUBHOIO pacmnaja, aidbha- u oe
Ta-paciajoB, IPaBHJ CMEIIECHHS, 3aKOHOB COXpa
HEHUSI JJIEKTPUUYECKOTO 3apsiia, SHEPIHU U UM
MyJbCa NPH SACPHBIX PEAKIHAX.




8¢1

Okonuanue

OcHoBHoOe coaepxaHue OcHOBHbIe BUAbI y4eOHON [eATeNbLHOCTH

IIpoBOIUTH CAaMOCTOSTEIBHBIN OUCK HH(pOPMA
LU €CTECTBEHHO-HAYYHOTO COJIEPKAHUS C UC
10JIb30BAHUEM PA3JIUYHBIX HCTOYHUKOB (y4eOHBIX
TEKCTOB, CIIPABOYHBIX M HAYYHO-TIOMYJISIPHBIX H3
JIAaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, 00pa3oBa
TEJILHBIX HHTEPHET-PECYPCOB), €€ 00paboTKy, aHa
JIU3, TIPEJCTABICHUE B Pa3HBIX (OpPMax B LEIAX
(hopmupoBaHus COOCTBEHHOU TO3UIMH MO U3ydae
MOY TeMe U BBIITOJIHEHUS POEKTHBIX PadoT

1o (U3UKe aToMa ¥ aTOMHOT'O S/ipa

CtpoeHue BceneHHomn 6 4

OCHOBHBIE METOJIbI HCCIIEIOBAHHS B ACTPOHOMHUHU. PaccmaTtpuBaTh OCHOBHBIE METO/IBI UCCIIEIOBAHUS
Omnpenenenue paccTosHUN 10 HeOecHbIX Tes. CoNH Le. yIaNEHHbBIX 06BEKTOB BeeneHHoi.

Conreuynas cucrema. Ouzndeckue xapakTepu CTHKH OmmceBaTh cTpykTypy CONHIA ¥ (PU3MIECKHUE MIPOLECCHI,
3BE€321. DBonoLMs 3BE31. BeenenHast npoucxosinue Ha CoNHIe; 0OBACHATH 0COOEHHOCTH
TeMmbl nPOEKMHBIX U UCCTEO08aMENbCKUX pabom crpoerns Comueunoit creremst (Cortuia, namer,

1. PajuOIOKALMOHHBII METOJ ONPEeNeHUs Pac HeOECHBIX TelT), IBUKCHHS IJIaHET U HEOSCHBIX TEJ
crostHus 10 Tea CoaHEeYHON CUCTEMEL. (acTepouioB, KOMET, M€ TEOPOB).

2. BnmsHue cojlHeYHOM aKTUBHOCTH HA KU3Hb

Vka3bIBaTh 00IIME CBOMCTBA U Pa3/Inuys IUIAHET 36MHOM
IpyIIBI ¥ IUIAHET-TUTAHTOB; ManbIX Tel CoslHeuHOU
CHCTEeMBI M OOJIBIINX MTaHeT. ONHUCHIBATh GU3NYECKHE
XapaKTEPHCTUKH 3BE3]L

u (HU3UUECKUE TPOIECCH, MPOUCXOISIINE C HUIMH B X0/€
9BOJIIOLIMH.

Ha 3eMie.

3. Otkpeitue GpayHrohepoBhIX JTUHHUH.

4. Ananus nmuarpammsl ['eprmmnpynra — Peccena.
5. Ilynbcapsl: OTKPBITHE, MEXaHU3M TeHEPAIIN
U3JIy4eHUs], IPUMEPbl OOBEKTOB.



6. KBazapel: OTKpBITHE, MEXaHU3M TeHEPAINU U3
JIy4eHUs], IpUMEPbI 00BEKTOB.

7. Ucropwus uccnenoanus mianet COTHEYHOM cH
CTEMBI.

8. 3amura 3eMiIM OT CTOJIKHOBEHHS C KOCMHUYE
CKUMH 00BEKTaMU.

9. Komera I"aniest: ucTopus U pe3ynbTaThl HCCIIE
JIOBaHUSI.

10. 3axon Xa66mna: popmMynupoBka, GU3NUECKUN CMBICI
MOoCTOSIHHON Xa0071a, 3HaueHHe A pa3BH THS
acTpodu3uKH.

11. OTKphITHE PEIUKTOBOIO U3IYYECHUS U UCCIIE
JOBaHUE €T0 0COOCHHOCTEH.

12. Hcropuueckue 3Tambl pa3BUTHs HU3HIECKON
KapTUHBI MHUpa.

13. TIpuHIMI COOTBETCTBUS — BaKHEHIIUIT METO
JOJIOTHYECKUI TPUHIUIT COBPEMEHHONW HayKH

IToHumatb 0cOOEHHOCTH CTpOEHHS [ aTakTHKH,
JIPYTHUX 3BE3IHBIX CUCTEM, MaTepuu BcenenHoi,
PEJIMKTOBOTO U3ITY4YEHUs.

BocnpousBoanuTs runoTesy o NpoUcX0KIACHUN
CoJtHEeUHOH CHCTEMBI; OTMCHIBATh 3BOJIIOIHIO Bee
JICHHOM coryiacHo runotese bonbiioro B3pbiBa.
3anuceIBaTh 3aK0H Xa001a, HOHUMATh CMBICT 10
CTOSIHHOH Xab0ma

WUTtoro 170 4

MpakTMKyM No noAroToBKe K ak3ameHy 25 4

PesepB BpemeHu 11 4

Bcero 340 4
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YyeOHO-MmeTOOAMYECKOe obecrneyeHue

Padouas nmporpamma o pusuke. 10—11 kmaccer (aBTOpHIL:
A. B. TI'paués, B. A. Iloroxes, II. F). Boxkosu ap.).

YMK «®u3uka. 10 knacc»

1. ®wusuka. bazoBwiid U yriyonéunelii ypouu. 10 iracc. YueOnuk (aBTopsl: A. B. I'paués, B. A.
[Toroxes, A. M. Ca ieukuii u np.).

2. Owusuka. ba3oserit u yriryonéunslil yposau. 10 xiacc.
OnexrpoHHas popMma yueOHuKa (aBTophl: A. B. I'paués, B. A. Iloroxkes, A. M. Caneuxwuii u ap.).

3. ®wuswuka. Yriryonéunslid yposeHb. 10 kinacc. Paboune e Tpagu Ne 1—4 (aBroper: A. B. I'paués, B.
A. Tloroxes, I1. 0. bokoBu np.).

4. ®wusuka. 10 knacc. Jlaboparophslie paboTsl. Pabouas Te Tpans (aBTopsl: A. B. I'paués, B. A.
IToroxes).

5. ®usmka. 10 kmacc. IIpoekrupoBanue ydeOHOro Kypca. Mertomudeckoe mocobue (aBropel: A. B.
I'paués, B. A. Iloro xes, II. FO. bokoBwu mp.).

YMK «®usuka. 11 knaccr»

1. ®wusuka. ba3zoBwid U yriyOnéunblil ypoBHu. 11 wiacc. YueOnuk (aBTopel: A. B. I'paués, B. A.
IToroxes, A. M. Ca neuxwuii u ap.).

2. ®wuswnka. ba3oBelit u yriryoiaéHHbBIN ypoBHU. 11 Kimace. DiektpoHHas ¢popma yuyeOHHKa (aBTOphl: A. B.
I'paués, B. A. Iloroxes, A. M. Canenkuiiu np.).

3. ®wuswmka. Yrryonéuuelid ypoBeHb. 11 kinacc. Paboune e Tpamgu Ne 1—4 (aBroper: A. B. I'paués, B.
A. Tloroxes, II. 10. bokoBwu np.).

4. ®wusuka. 11 knacc. Jlaboparophslie paboTsl. Pabouas tet pans (aBTopsl: A. B. I'paués, B. A.
IToroxes).

5. ®usmka. 11 kmacc. IlpoekrtupoBanue ydeOHOro Kypca. Mertomudeckoe mocobue (aBropbel: A. B.
I'paués, B. A. Iloro xes, II. FO. bokoBwu mp.).



